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[ft** l ] 

TI5:£ (1) ifctt (2) ^StLajftDjgUMfcfc'g-*, #VX?-l'>m&.<D®L3f%}fr 




(1) 



S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) ttzit 



seaafefcart-o X^il/X 2 **, -e-tL-rtMantK, 0, S, C (=0) , S (=0) , S 

0 2 , C (R 1 ) (R 2 ) , 
P (=0) (R 8 ) 

R\ R\ R 3 . 



R\ R 5 . R\ R 7 *3J:^R 8 {±-e-tL-rtL^^, fcSIR^ ^ 
7;l'*;v**v^ > 7 /I' 7>;-;V^ 

7yJ^^rv$, 75 K*> BK 3 K3k << 5 75/ 

S C& -> 'J «m v 'J ;i/ * * g& v y ;v f - * -> y ;v 
75/*, m^WUMgs, ^n7'J-W + *>i, Af n7';->f 7U-;V7 

7ij-;vxfz;l/i, v;i/*, T ;U 3 3r v * T'J-;V 

jt-^rVjfr^si?— jufc, 7 'J -^7^#/u*#i/*^#— /\fn7'J-Wy*;v 
7t{iv7/«Sr^-r 0 f^iL, R'tR 2 , R 3 tR 4 l^ -tft-mZv^Ciffrg-L 
t%S:MLTV^Uv> 0 ) £fH"o £7iU X^X 2 ^ StfcliS i (R 3 ) (R 4 
) TJb*»^Sr|fcv>rra— Ctt*v>o ttz, X 1 t A r 2 li A r 1 ^Mf ^^iSMt: 
S'pL, X 2 J: A r ! iiA r 2 ©f f f tfOiiRf [;^Ltv^ 0 



Ar 3 - 
X 3 = 



-Ar 4 



(2) 



Ar 3 i3J:y f Ar 4 i^ *-*L-e*MBj:££, 3 fliO^ftlijfcfbfc*** tzii 3 fillip 
«m*^«-#-o X'fc-fctrxMi. -Ztl-etUSStfL^ N, B,P, C (R 9 ) ifctiS i (R 1 

(5*+. R 9 £ JitfR 10 ^ Tk^Ji^ ^ny>^, 7^*>Hfe, 7 

;v^;v^-^r->^ 7;w^;w^^-^ > 7 , ;-;w*. 7'J-^t + yS, 7'J-^f^ 7 
U ->U7^^r>wafe, 7'J-;v7J^JVt^yi, 7'J-^7J^;vfti, 7->;vft> 7 
->;i/:fr*>^ 7 5 fK5 K3£?, 5>5t^ 7 5 117 5^1, fj^y'J 

l^y'J^t^yl, lHy'J^ftl, ily^7^i> HBfiOttafcSUk 
atD? 1 ]-;^^^ AfOT'J-WtS, 7'J-/l'7Jl'4 r ->3fc 7'J-JHf 
— *;i/*'+yjvi, 7;vridr v#;w-K^;i^, 7V-;vt^y*;i'**-;^ 7'J 
-^7;^jvt^'>*;VjK-ji/i, Afn7'J-;vt^y*;^f-;vif/:liy7yiJ 
^i- 0 ) =Sr^1" 0 fcrtfU X 3 iX 4 *»P5— e»±&v> 0 

X 3 tA r 4 tiA r 3 ^^#m_h<7)i:v^c^i-^II^-^^L, X 4 iAr 3 liAr 4 



Kt*a2] 

55 (1) ©X'#, C (R 1 ) 



(R 2 ) 



S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P 
mtE#2 004-3074276 
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(R 7 ) tfzliP (=0) (R 8 ) 
[If « 3 ] 

Ar 1 Ar 2 

I I < 3 > 

R 11 -C X 5 

A r 1 *3«fcr>*A r 2 tt±|Bfc n Cf^Srfo R 1 1 ^J^R 1 2 fi^tL-TtL® 

<7)1g*Sit*£«U R 1 1 tR 1 2 »^:^LTt*iiLtUv> 0 X 5 (±0, S 
, C (=0) , S (=0) , S0 2 , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P ( 
R 7 ) ttziiP (=0) (R 8 ) ZWt-fo 

r 3 , r\ r\ r\ R 7 &£VR 8 te±mtmci£VK*mi-o ) ) 
umm 4 3 



R U R 15 R 16 R 17 




(4) 



X 5 , R 1 1 j5£VR l 2 titirlBtlWICmi^^^i-o R 1 3 ^ R 1 4 . R 1 5 ^ 
R 1 6 , R 1 7 isi-OfR 1 8 tt*:tirti%ltUZfcmJW^> An^Vl^, T/u*/u2fe. T 

y-;v7;v^^I, 7 U -;u7;v^;u*^- ~>3£ % ry-^THWi, 7~>;u^ 7 
v;u**v^ 7 5 ®K 5 ^5^^*, 7US, 117 5/ ^ S!fc~> U 

% Afn7'J-;vt#vi, Afnyj-Wtl, 7ij-ji/7jv^-;vi, 
i-=.)V^ i])\stf**yfr^ 7JV3^y*;V^JVi, 7y-^**/**#-^ 7 
'j - jut JU S'* ;u**- ;u^. n7'J-JVt J f->* ;u**— 1 7^(i •>7>'i 
fc^-f-o R 1 4 tR 1 5 iSitfR 1 6 tR 1 7 liSvM:^Ltf«-ISLtUv\ ] 
[If « 5 ] 

6 1 

rtfl^Hb^*^ $ <b KTSBaS: ( 5 ) . ^ ( 6 ) > & ( 7 ) * fzitt ( 8 ) t?7P$ *L& 



-Ar 5 - 



(5) 



ffi!E# 2004-3074276 



#M 2003-343243 ^- v : 3/ 



— Ar 5 -X 6 — (Ar 6 -X 7 ) a— Ar 7 - (6) 

-A r 5 -X 7 - (7) 

-X 7 - (8) 

[5$;*K Ar 5 , Ar 6 , £ i £f A r 7 li^tL-PtMft&K T U - P 2 fflfi^m*^* 

*fctt&*«MM*i&*#1-* 2ffl50S«-^-r 0 X 6 li, -C^C-, -N (R 2 1 ) -, 
4fctt- (S i R 2 2 R 2 3 ) y-*^i-o X 7 it, -CR 1 9 = CR 2 0 -, -C = C 
-, -N (R 2 1 ) -, ttzit- (S i R 2 2 R 2 3 ) y -^t 0 R 1 9 t$£VR 2 0 
ti, ^tL^^ai^TR*^, 7;v*;i^, 7'J-M, 1 iffi^ISim*, U )V7$*r*s )V 

A7D7'J-;v* + y*Jwf-JH^;iiy7yMito R 2 1 , R 2 2 

tzl±7V-)l'7)V*)vm*7F-fo afi0~l O^^fti-o b li 1 ~ 1 2 ©It^gfo 

[M*a7] 

* (5) rt*, TIB^: (9) , (10), (11), (12), (13) ifctt (14) t? 




7'J-^t^yl, 7 i ;-;vf-^-^, 7 i ;-;i'7iv+ji'i> 7U -;i'7;v#;i' 

, -f5>?|^, 7?/i, 1^75^1, lt->'j;vt^yi, liy'J 

/Uf-rtak iiy');i'7^I, HBfiO^Stm^, , AfD7'J-;i't^yi, ^rn7 
U-^-f-^-^, 7')-;V7;V^r-JVl, 7'J -;vxf^;i/i, ^^^yjl/l, 7;v=i^r 
7'J-;i't4yA;v**-jvi > 7V-^7JV + ;i/t + yA^iK-;H, 
at n 7 'J - t * y * ;l^f-;HJ y 7 y i^$f 0 c i± 0 ~ 4 (Omk^^-fo ) 




(5£*, R 2 5 iSitfR 2 6 (i, -etL-Ptta3l^yNO^>^ % 7^*** 
**s&, 7;v*;v^^, 7V-;vi, 7 i ;-jv**^, 7'J -frf-tm, 7U~;V7 
7'j-;v7JH;vt^fy$, 7'J-;i/7;v^;vf 7v^&, 7->;v^^r 
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V-;l/t^vS, Afn7'J-*ftI, T'J-^TJ^-^i, j'J-^if-J^ 
^;i^^^r->*;U5K-;i/^ a f n 7 'J - ;i/ 1 + -> * - -'I'ii /: v 7 y i^St o d 



t^*/^*^ t';-^*, 7U-;vt^vi, 7 V -;vf-*S. 7 i j-;v7 
7 , J-;i'7;v^JH + yi, 7'j-jv7jv+;vfti, 7->;v*, Tz/)v** 

^y'J;H^yl, l^y'J^ft*, V ^7 5 y 1 m<Dim%m, ^t^T 

V-^^-^v*. A7D7 , J-;vfti7 , J-;v7)v^-;H, 7'J-ji/xf-;vi, Ji 
7;va^y*;i"f-;i'l > 7'J-JVt ;J fy*Ji'*-^i> 7'J-;v7^^ 
jvtf-jv^ Afn7 1 J-;^^y*;i'*-^iltliy7yi^Sto R 2 
8 isitfR 2 9 {i^tL-rtt^n. 7**;i^ 7'J-;vS, lfiffi^*^ 

. 7;V3^y*;i/,f^;^ 7'J-;vt*y*;v#-^ tv-;vt 

;v ^ ;v * 3r v # ;]/ ;v^, AxD7'J-;^ + y*W- if;liy7yM ^i" 0 



C^4«, R 3 1 fi, ^n^fc^-, 7/u*/Hfe. 7 Ji/*^ 7 '/i^ 7 
U-^s 7';-;v^-#v^ 7>; -^-f-*^ 7 , J-;i/7JV*M, 7 'J -;v7;v+;v 
**->^ 7'J-;i'7;v^;i'ftI> 7v';i/*> 7v;i'**~>^ 75 K3fc, BM 5 KS 
, -f 5 75;s, HI7 fly <; em v <; * v^. y 

ity'J^7 5/i, Hi«&tefSSit3k Arn7'J-W^/i, Afn7'J 

7'J-^i*y*W^;H, 7'J-;V7JV^;i't*y*^*-;i/i, ^-r 
n7'J-;^#y*JKfx;H^ : |iy7;i^to hli0~2<Dit^f o Ar 8 

z>2m<om* : &-$- 0 i & it^ j fi-e-tL-pttMiKo 1 ^a-fo x 8 1±, o, s, s 

0, SO2, Se, t tzliT e *m.-fo 3 




8 
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v*, 75 Kit, K3fe, 7 ©17 5 7*, M^'J^ ® 

«y'J;H^ryi> f^y'J;i/fti, flv'JJVT^S, 1 Iffi^*^^ 
U-^^^v*. ArDT'J-^ftS, 7'J-^7;vy-^ 7'J-*if--^ 

a f n 7 ] J - ;u t y A ^ - ;v ^ i /: f i y 7 / * t ^ t o k 
^ii^ n±^tT.-rtLa2:^o~4o^^^-ro X 9 ti. 0. S, SO, SO2. Se, 
Te, N-R 3 4 > ttz\±S i R 3 5 R 3 6 £*-To X 1 0 is J: t/X 1 1 ti, -t^-PtMtt 
MN^fiC-R 3 7 *m~f 0 R 3 4 , R 3 5 , R 3 6 iSitfR 3 7 li ^ K 




(14) 



C^*, R 3 8 isJ^R 4 3 HZtL?tit&3LK, T^*)^, T)\<*fl'* 

*v^, T^*;^*^ 7V-M, 7'J-;^^y*, T«;-;v^^*. 7'J-;V7 
t V - ^7^^^t^yl> T y -;v7JV^JVftl> 7*>^t* 
75 K*, SKS K*, 4 5>5!S*, 7?/i, I«7Ui, «»">V^*, « 
&v'J ;v*#v^> t»y'JJVfti, l^y'J^75y*, Hl^St^*. 
V-/!/ /\tn7'J-*fti> jij-^TH-il'i, 7ij-)vxf--^ 
#;i/***v;i^ T^^^v^^**-^^ T'J-A't + y*^*-^ yy-;vr;v 
^;i/^-^r v#;v*'— ;v3fe> AfD7'J-Ji't*y*)i'*-Ji'S^;li , >7/'M$to m 
&ZTfnte*ti?fmmzQ~A<Dm.WL*7*1r 0 R 3 9 , R 4 0 > R 4 1 fc^tfR 4 2 ii 

ztirti®i±L^ &m%&-. T)v*)\,m. 7'j-;n> imv>mMm&, *jhk^->^* 

, 7)Vx*i/*)Vtf~)vm^ T'J-H^yAH-Jl'i, r'J-W^^v*)!' 

Afn7'J-W*yj!iW^SJ fctt*/7-'***to Ar 1 0 l±7'J- 



±E5ft (5) ■C3F$*LaffeigUMfc**, TIE^; (1 5) ^S*i*»!?SU!M£-C:fcS£ 



ffi|E#2 004-3074276 
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(15) 



4fctt2ffi©tt*?R*fc*-*-o A r 1 5 , A r 1 6 r 1 7 14, * ft^tMHdt 7 

- £ 14 1 m <o&&W& Z3ffo o £ J: p (4 * tt-T fMteft fcO*fct±lS:3EU 
0 ^ o + p ^ 1 T?Jb* 0 5 

^ P (i) jszv (2) ^$*L*»ijjgL#ffi^tf**^»l)agbj|i.ti:oi o-=e^%Ja± 

T?** i ift&t 1 ~ 8 OV»i*tL3&*KBftOjftjft»o 

[it** i o ] 

fl-*-&tr, »** 1 ~ 9 fB«<Dfflj8*»o 

[If** 1 1 ] 

is** i ~ 9 <D\,*?tLfrK&m.<D®.®.m*tt-tz> - fc ^#tt ^ >**u«Wo 

[W** 1 2 ] 

3tegE*«2 5t)i:^T 1 ~ 1 0 OmP a • sT*-5Ct^f fctSS*5l 1 BBIRO 
[If ** 1 3 ] 
[ft** 1 4 ] 

at** i ~ 9 ov»r *L*»Kia«ojfljft»*'fr3(ri"*«tt*ifco 

[If** 1 5 ] 

i*** i ~ 9 ov»i-*L*»»cfB«ojia««**-r 

[If** 1 6 ] 

mmi5±v i mMfrb%:2>m,um^, it** 1-9 (D^^tifr^mm^^mz^ttmz 
[w** 1 7 ] 

** 1 6 BftOfcfl^Hfc**^. 
[If** 18] 

lf**l 6-1 7 0V^^KE*OW^5&**^*^^3tcfc*#»fc-r*m*ftjfe 
[If** 1 9 ] 

«**i 6-1 7o^irtifrKMm<Diizfr?5£itm?-zm^fcztz®wtti-z-*7* 

[If** 2 0] 

if**i 6-1 7 (D^frfri-mm^fr^ftmTzm^fcz.t z&Wtt-tz v 

[»**2 1] 

»**1 6-1 7m*r*L#KlBttOfc$fr^&jfc* : ?«v<5' * 9>f b t1-2>ZtZ!&WL 

[if** 22] 

W**l 6-1 7 0v>r*L*l-|B«toW^I^*^*ffl^fcc:fc*#«fci:i-*JfflMo 
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[0 0 0 1] 
[0 0 0 2] 
[0 0 0 3] 

fc. 3fi«f&3t<k^-C*a 2 , 8, 12, 17-ff7Xf^-3, 7, 13, 18- 
[0 0 0 4] 

1] APPLIED PHYSICS LETTERS, 80, 13, 
2308 (2002) 

l%mmm l a o t -t & mm] 

[0 0 0 5] 
[0 0 0 6] 

BP*>**fiii> TIB^: (l) tizit (2) ^ SI LJMfcSr-g'*, ^'Jxfv^ 




(1) 



*m*^*-to x l i5j;tfx 2 {±, -etL-rfta&K, o, s, c (=o) , s (=o) , s 

0 2 , C (R 1 ) (R 2 ) , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) ttzii 
P (=0) (R 8 ) 

0*+* r\ r\ r\ r\ r 5 . r<\ r 7 & £z>*r s itzti^tiwiiLiz^ xmrn^ » 

uyy^J-, T)V*)V^ Tfr*)^**^^ Tfr 7'J-JH, T'J-A'* 
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frtf-fr&ZtiteisT S&*$tto fcrtfU R'fcR 2 . R 3 tR 4 l±, Zti^tiK^Kffi& 
USWLt^tU^c ) Zm-fo tztzL, X^X^i, SZfzliS i (R 3 ) ( 
R 4 ) t?*S»^*Bfe^TRI— Ctiftv^o ttz, X'iAr^iAr'^W^iM* 



Ar 3 Ar 4 

=X 4 



(2) 



^m»^*1-o X'iJitfX 4 !*, -g-tL-PtUtejtH. N, B,P, C (R 9 ) S^liSiCR 1 

>Hk Slv'J^t^y^ Itv'J^ftl, ffi|yV^7^I, Hffi^ttSRSiUfe. 
ATD7 , J-;Vt J fvS, ArD7'J-;Vf tl, r'J-^TH-^i, T'J-JHf 
*^5K^rv;v*> 7;vn*y*^^;vi, 7'J-W*y*^^i, TV 
- ;v 7 ;v ^ ^ t ^ y * ;v*-;vS^ at n 7 'J - ;v t ^ -> * /: t±y 7 y i^: 

) fc^to fcrt* U X 3 £X 4 5&»ra-T?t±4v* 0 
ttz, X 3 tAr 4 ttAr 3 ^f^±©i:v^;lgt^Ili : -(:^L, X 4 £Ar 3 iiAr 4 

[0 0 0 7] 

[mwznmirzfzttxDWLBLoi&m] 

[0 0 0 8] 

^ll^cfflv^^^ffc^t/fi. JiKS: (1) ttzlt (2) T^^tL^^^^L^* 
[0 0 0 9] 

±|B* (1) A r'fei^A r 2 tt, * tL-T tUSk^L 3 ffi<05l#M^b7lC**S fc 
[0 0 10] 

o 



[0 0 11] 
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-R -9- 




[0 0 12] 
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[0 0 13] 

^n7'J-^«->i, Arnr'J-Wti, t';-jvt;v^-;^ 7'J- 
[0 0 14] 

JStSfSfcti. il^4~6 0> »S L< ii4~2 0-C&&O 
[0 0 15] 

^WC*<. **N **$fc^<&^n]R^*«rtfc£'tr v> 

ffiSE# 2004-3074276 
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9o 

[0 0 16] 
[0 0 17] 




[0 0 2 0] 
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[0 0 2 6] 

T ,j_ ;W7 ^y^ 7'J-^7^ + ^ 7'J-;V7JV3^ryi, 7U-^7^f* 
ft, 7'J-^7^^7?/i, 7v;V**~>ft, 75 Kft. T'J-^T^-^ 7 

V -^T^-^ft, 1 -fiffio^^m*^ fcii->7;i*$to 

y;vft, 7v;wft, tfctilfilli^«1g5ft*. Afn7'J-A' + *'>*, ArOTV-^f 
[0 0 2 7 J 

3ffiO«3RSIUfcte. m*mftiiK«mft£;£LTv>-c*> i<, 
[0 0 2 8] 

*;v**->ft. r;v*;v^*ft. 7'J-^i, 7'J-^+yS, 7'J-^ft^ TU 
-;v7;v^;vft, r'J-^T^t**/*, 7'J-^7;v^^f ti, 7v)H, Tv 

^^ft, T? Kft. bks ^5>£ift, 75/1, gmr^yft, g&->u* 

fnry-^t^V*, Afn7 , ;-;Vfti7'J-JV7J^-^ 7ij-;vxfi;v 
ft. *;v^y^ifclii<7/i, 2>*$l^£*L&o 

[0 0 2 9] 

tBSE# 2004-3074276 
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JR^fcLTtt, 7 ai*^ i"5SE* , «^$^*o 
[0 0 3 0] 

v> 0 - 2 Ojgft-e^O^ AftiftKte. ^^&> 7°ntT;v^ 

i-/n» 7^;vft. i-r^vft, t-T**-*^ ^^fv^ 

^-7JVtn7f;i/i > /N*--7;v^-n^^r~>;i'^, ^-7^*D*^f-^4 
[0 0 3 1] 

v^Uv>o ^Itiiif 1~2 OMTNfc*), JMWKi. *h*->*. 

c,gg % *-y?-fr**i/&^ y^DA*y;Vi + yS, AyfJl't^y 

ft. *^;v^3r->^ 2-if^y;vt + '>^ y-;v^-^r->ft. fy;i/t^y* 
% 3, 1 -V **f-)\s*?*f-%>* i t*s^ 7^'JW^yi, b'j7Jl/*n^h^i, ^ 

*u * Y^i/*****^^ 2 -* h * is 

[0 0 3 2] 

v> 0 1 ~ 2 0 fllTC* *K Aflcttttt, ^f-^^^ft, .x^;V^*ft, 7*n 

tf;v?-*3^ i --fu i t-^f-;v^ 

^;Vf-^-^> 2 -xf;VA4y)Vfti, 7* S'A' 3, 7-yVf 

[0 0 3 3] 

fcii, 7^-;vft, Ci~Ci27;v3^y7x^jH (Ci-Ciati, ^ftl~l2t* 
set-to JeHT*>ra»t?*So ) > Ci~Ci 2 r;v^;v7^-;vft, i-t7f;H 

;vft, fc? 9 v JVft, b'JT^ift ttimTF Ztl&o 
[0 0 3 4] 

6 0@JS"C'*l5. *#f$Kt±. 7x^y|, C 1 ~Cn7^3*">7x7*y*, Ci~ 

Cn7;H^7x;^yi, i - ± •? 2— ?-7f-^**vat, i>*yiu 

, li?^***/!, h 'J 7y^t^yl^ Wo 
[0 0 3 5] 

0 AfrWKtt^ 7i-/U*-*afc. C 1 ~Ci27^3^fy7xx;vft*, Ci 

[0 0 3 6] 

7U-^7W*fcUli, tM^ttTV^^J:<, JHRftliiTO 7 ~ 6 0 Sffi 
-e*»K AflW-HU 7i-;i/-Ci~Ci 2 T;v^;v^ Ci~Ci27^3^V7x-;v- 

;V _ Cl __Ci2T;V^r^ft> 2 -7^7^;V-Ci~Ci2T;V^r;Vft^^ s 0!l7P^tb^ o 

tiigE# 2004-3074276 
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[0 0 3 7] 

jMfcttfctt, 7x^;v-Ci~Ci27;V3^f^ Ci~C!2T;v=i4r'>7i^;i/- 

Ci~Ci2T;Vn^v^ Ci~Ci27;V d r^7x-Jl/-Ci~Ci27iV3 i f^ l~± 
^^^-Ci-CiaT^n^ 2 -^7^;v-Ci~Ci2 7;V3*v^&^ ? #l]7F£;}x 

[0 0 3 8] 

7 , j _;V 7 ,^,l / ftitUli, tM^tLWtU<, #tftSfcliai£ 7 ~ 6 0*1 
j^-c&<9> ^#ift&ii±, 7x-;i/-Ci~Ci27;i' J f;i/ftS, Ci~Ci27;vn^->7x 

1 -^-^^^-Ci-C^T^^^f-^-^ 2-t7f;i/-Ci~Ci27;^^fii 
[0 0 3 9] 

TyJUli, Jt«C{iiI#2~2 0SjS-e*)i9, ^MCtts -fu\£*~ 
yfijjvi, ^7 7"f'J^i> tf^n^f;v3l % hV7;vtn7-kf 

[0 0 4 0] 

r^V^v^lis ifcStifcJiillt 2 ~ 2 0 iSt* «9 , JL#|ftH{2, T-th*^^ 
Dtft-jVi^y*, /f'J^t^vi, siVf^-V^**^, tVN*a^;V^^rv*, 
^>yM;v^-^v^ HJ7^*n7tf-;i/t*->S, ^> * yfrjrwovi )V3r* v 

[0 0 4 1] 

7? K^(i, ^^ifctiM-m- 2 — 2 omm-?$>y)^ JLflqftKti. *JU7? k*, T-KY 
75 Kg, -7°nt:^T5 K3fe. 7fn7? K*. ^>^7 5 KSfc, F'J7Ji/tD7-feh7 

H°*T5 v7fn75 F»> y^>X7 5 K*, yh'J7^to7th7? K3fe, 

y^y^7;vtn^>X75 t^m^^ *l& 0 

[0 0 4 2] 

^tf^fibtU jl#^ic2 ~ 6 0flffit?& <9> f^L<«Ml2~4 8t^So 
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^-y : 10/ 



[0 0 4 4] 




^mtiii-i- 1~4 o *K jLtiqftKii, ^^7 5/& ^W5;i, 
^ ;V 73;/^ y'xW^I, ^nt>7?;i, v7°n fcf^T 5 7 >fV^n 
f;UT5/^ ^v^nif;v7^i, /f-;v7^^», ^y/f;i/7 5;S, t-r 

7?y^ 3, 7-y>fJ^^f-;l'7^^ ^V^T^y*^ y^D/<Vf)l/75 
y^, yy^'n/<yf;V7?^I, y^DA3ry;V7Ui, ^>^nA^75y* 

ti°oijv;v^, tf^Uv;^, yb'J7;vtn^f;v75^i, 7x-jv7?^S> v 
7x-JV7 5yl, Ci~Ci27iV3^v'7x^V75/*> v (Ci~Ci 2 7^n^y 7 
7 5/1, 5> (Ci~Ci27JV*JV7i-;v) 75^1, l-t7f;V75^* 

2 _ : j-7f;v7574, '<>^7)l't07x-;i/75^^ tf'Jy;V7^i, t?V^ 
W ;i^7?^I, f'J5y>7^S^ li'7y^75^, f'J7y>75/i, 7^- 
;V-Ci~Ci2T;vdr;i/T5 Ci~Ci 2 7;l'3^y7x-jV-Ci~Ci27^^7 

Ci~Ci27;v*;v7x-;i/-Ci~Ci27;K;v75ys> v (Ci~Ci 2 tjv 

3^y7x-;V-Ci~Ci 2 7M^) 75^i, v (Ci-Ci27^)l'7x-^-Ci 

~Ci 2 t;v^;v) 7^y*> i-t7f>-Ci~Ci 2 7M;v757^ 2-t7f;i/ 



1 1~6 o®m-e$>*), fflL<i^lt3~3 o-c*,^»o fc^r^*^*, TV-* 
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^-v: 11/ 



& f'J-p-^fy'J^v'J^ HJ ^ > y^y 'J 7 x - f 'J 

t -7*f;vy7x-;vy'j v^f;V7x-^y'J )H^W ? ^^U« 

[0 0 4 7] 

Olftl^ibimtS K 2 ^^ii3ffl<7)*T-Sm$tL7tv V ;v^^v* (H 3 SiO- 
) 

7^t~<b*U ^StiMiiit 1 ~ 6 OM-C^.19, L<(iR»3~3 OT^^o 

t'^y'J hij-i-7"nii;yv"Jj^^yi> t-7*f ^y'J^y^f J^/ 

'J^t^fyi> b'J7x-;i/y'J;H i fyi, b'J-p-^^V^W^t^v*, 
^y-Jfri/i) frt^i/^ y'7x-;Mf*y'J t-7*fjvy'7x-^y'j 

[0 0 4 8] 

^^^fbMtftL^, 1 , 2 t TitiSIH^ftT-mm^tLTcvV^f-^* (H 3 SiS-) 

y'JJi'ftS, h'J- i - ^nt'iVy'J^f t-7"f ^y'J)Vy^f JV'/'J^t 

^ f^x-^y'JWti, f'J-p-^y'JJi'y'J^fti, f 'J ^o-J^i^V 

y7x-)Mf^y'J*ftS, t - 7*f JVy7x-;i/y'J JVf S J^^)V 

[0 0 4 9] 

tfty'J;i'7 5yltLtli, N^lfcS iSB ? l-3|fcli2o-C*»), S i JK^ 
H$j / ai"'2>3i=2: Lttt, T/l'***. 7'J-^i, 7 U - ;V 7 ;v /: ti 1 « ^> 
m^<bM{ftL<5> 1 ~6i@^^T*Sm$tL7i'>'; Jl^T< 7^ (H3SiNH-3:;fcf4 ( (H3 
Si) 2N-) tf&hfbti, %tmm±mif; l ~ l 2 0«Jg-e&*K »tt<ii^*m3~6 
0f*5. ^^mT^^r^, 7'J-jH, T'J -;i^7j^;HJ fctt imey^&MW&te 

^#lft£ti, f'J^f;i/y'J;V7 5/ i, hijxf;vy'J;V7 5/ l, b'J-n-7" 
nt';i/y'jJV75y^ h'J- i - 7*n^y>J;V7^i, t-7*f ^vV^V^f ^ 
yij;i'7^^ h'j7x-;i">'JJV75/I, h V - p -^*>V ^">'J ^7 5 y h 
'J^>yJVy'j;V7§yl, y'7x-;Mf ;vy'J;V75^^ t-7*f^y'7xi^y 

'j^7 5/ I, y^f-;v-7^-;V">'J ;vr ^ 3> (b'j^f jvy'J^) 7^*, v> 

i - 7*n fe? ;v v u T 5 J ->* ( t - "T'f-A' v 'J f;vy 'J fr) 75^ 5> ( 
b'j7x^Jl/y'J;V) 7$/i, 5> (h 'J-p-^rvV^v'J^) 75/S, V (hV^ 
yy;Vy>J;l/) 7^S, v (y'7x-;Mf Jl'y'J^) 75^1, v (t-^W7 
i^;l/y'Jjl/) 7^1, V (y7fJV7xi)l/y'J;i/) 7 5 J tl&o 
[0 0 5 0] 

mmtm^4-6 O^DST-fc^ ^frttKlt, ^:t.-;V^ Ci~C 12 7J^;Vf^ 
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36, tf 7 V u h'J7 v* y * * -9- V y f - T V- ;v^> 5-T*JT V- 
[0 0 5 1] 

rn7'J-W* (Q 2 -S--C^S*L*3fe % Q 2 \t\^(D^M^(&^:^fo ) , *^tu 
T'J-^i^y* (Q 3 -0 (C = 0) -"C^StL**, Q 3 l41ffiO«S5*36* 
fE-To ) fcislta liffi^^^h LTli, ±|fiW iflS<^«3RSil3feiwff(^03fe**^75$n. 

[0 0 5 2 ] 

>-r~^^> ^7 R x->'V&> ^36* u^4r-te — >W2£> 1, 3 

- ^ * y .x ^ if $ H & o 

[ 0 0 5 3 ] 

[0 0 5 4] 

[0 0 5 5] 

r ;v * ;v * * Kmipn&iP&if hflko 

[0 0 5 6] 
[0 0 5 7] 

;V7?;I, 7'J-^ 7'J-iVt^'>i> 7'J-^t**, 7V-^7^^, T 'J 
-;V7;V^M> 7U-;V7JV3 J ryi, 7'J-A'7HmJt, 7'J-^7^;i'7 

^y*. T-»u 7U*S, 7';-^7;v^-;>i> 7'J-^7;v^-^S> i 

7vjH, *fcttlffi<Dtt*3iafc> Afn7'J-my», ATDT'J-Ji'fil 
[0 0 5 8] 

±SB:* (1) X 1 ^ J:t>*X 2 li. ftL-P^aii:, O, S, C (=0) . S (=0) , 
S0 2 , C (R 1 ) (R 2 ) , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) tiz 
liP (=0) (R 8 ) Zm-To tzfzL, X^X 2 ^ SttzliSi (R 3 ) (R 4 ) tNfe* 

a i 'k*m^xm—X'&%^o 

[0 0 5 9] 

7iJ-j|/7m*tv^ 7'J-JV7;V*^ftI, T->^> T->;V^-^r> / 

7< K3k Bkw 5 k*, >r s 7^i, «mr ^ j & s& 

->y ;v ©&vy;v^*^ fjfeyu^?^^ y 
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C (R l0 ) 6 (°R 2 ) K&^TR 1 1 R 2 »H:^ltS^ML-CV^i/^^ tfctt 
Si (R 3 ) (R 4 ) tc£v>TR 3 hR 4 ^i:^UiWLtv^v^i^ ft* 



o 





o o U 



/ \ 

o o 



/ \ 
o o 



/ \ 
o o 




s /x s 



/ \ 
s s 




[ 0 0 6 2 ] 

* (1) ^X 1 ^, C (R 1 ) (R 2 ) , S i (R 3 ) (R 4 ) . N (R 5 ) , B (R 
6 ) , P (R 7 ) f fcliP (=0) (R 8 ) 

C (R 1 ) (R 2 ) 

[0 0 6 3] _ 

-X^X^fcLTIi, TE (2 6) , (2 7), (2 8) K^tf^^tfS *L&o 
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W w ^ H w ^ 



'"-(, »~ \ ,_ tv T» " V " V U * 

\J \J w w \-.(., W. H 

o o R 2 «' R R o 

/ 

R' 

0 O 0 o o R * 



^ x -< ^ H- 
H >> H* K K K H 



o' * 



^-V^VC -'VC «'V\- -Vf* 

\ / \ / \ / \ / \ / 

N-. N-P. />-^ a . ?—\ <° 

V »• V »• " " R» R 1 R* JS 



V R* R' R« £ R' R' R* s 

[0 0 6 4] 



\ / \ / \ / \y \ -/ 



O 

R 2 R 



O — Si^ O 8 O P v O P- 

r~ 



\ 6 v r \ 7 ii^r 8 

R R 7 O 



s -iS- -\ ,_ \ 8 T»- 



R R* 



1^ 

R 

H" »H. oH. M. 
)-\. °VC --V^' 



R 

R 2 R 

\ / \ / \ / \ / \ / 

\ / \ / \ / \ / \ / 

N _ B N-P /"-fr-V > B_ V 

R* V R s V R 5 o " 6 r6 o 

[0 0 6 5] 



(26) 



(27) 



X ^R> XS_ ^R- /~1>' <A 

/ \ N 



S_ ^- /~~Sr' l>' 



R R R 



2 R 5 O R 



5 



(28) 



[0 0 6 6] 

*"Cfc, flS-ft*Oft3fett«)ilA*e) (2 7) > (2 8) frhmitfrz&tf&z l< - * 
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(9§ftL<(i (2 8) frhmtiX2>&X~1bZ>o 
[0 0 6 7] 

& (1) rvT^ti^fJltf^fc LT^KlCli, filTOS (2 9) ~ (3 3) Tr7F£ 

7J\ $ tL<5> o 



[0 0 6 8] 




[0 0 6 9] 

HiiE# 2004-3074276 



mm 2003-343243 




[0 0 7 2] 

miiE# 2004-3074276 
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d*LfeO-7*>, & (2 9) (3 2) "C^StL**. &£ZfZtlb<D ^MfizitTtm 

&*tzimmm±KZhKmLmmzm-f2>mi)miL<, ^ (29) t^$n?,s, & <£ 

'J-;V^> TV-^ftS, 7'J-^7J^^i, TV-A'TMJI' 

**v^ 7'J-JV7^;vfti, 7->;v^ 7-»vt^yS, 75 K2£. BK 5 K* 

lft-> l J;i'7^1, HffiOfcSSSIUfe, Arn7'J-;i't + yS> ^a7'J 
7ij-;V7Jl/^-;Vi, 7'J A;i/^yjvi$^liy7^ 

[0 0 7 3] 

±IBS: (i) -e^$^^>f#^t#fi0 9*.> ^^^m^^ib^t t< {±tis^: (3 

Ar 1 Ar 2 

R 11_Q X 5 

Ar 1 , Ar 2 ti_tfB t |W] CWJ*&3rt- 0 R 1 1 fc-fctFR 1 2 ii^ti^iiMSHZ^m^ 

£U lv>CMUS«lTUv> 0 X 5 t±0, S, C (=0) , S (=0) , S 
0 2 , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) ttzitP (=0) (R 8 ) 

R\ R\ R\ R\ R 7 &XV t R*K±'BZbmKMm*&'to ) 
[0 0 7 4] 

[0 0 7 5] 



R 14 R 15 R 16 R 17 




(4) 



[0 0 7 6] 

5£4>> X 5 > R 1 1 $$£ ZFR 1 2 ti±|Bt|WJC^i*t^1-o R 13 ,R 14 ,R 15 . 
R 1 6 > R 1 7 is J; r 1 8 {i^tt-r^^l'TK^M^ ^n^nc^s t;v^;v^> T 
;^ji/i^yl, Tfr^frf-*^ 7'J-;v^. 7'J-^t^ryi, 7'J-;i^*^ T 
V -;V7JKiVi, 7 , ;-;i'7^ + ^t*yi, 7'J-^7;^^fti, 7y^i^ 7 
y;i/t + yl, 75 K*. 5 5 75^i, 1^7 5 71, fily'J 

fi&->';;i'**v^ g&S/'J;^:*^ i^y'J^75yi, 1 IffiO^Sf^, 

AfD7 , j-^t :J f : yl, AfD7'J-Htl, T'J -;v7;v-Jr-;^. 7'J-;v^^ 
*;v**^r 7^=^ v*^-;!^ 7 >; -^^^r->*^**-^*> T'J 
-;V7iV^Ji't^'>*JV**-;i'l, a r n 7 "J - ;v t + y * - ;v S I f i y 7 ^ I * 
mto R 1 4 2: R 1 5 isJitfR 1 6 iR 1 7 liSvM:^L-Ct^LTiJ:v» 0 
R 1 4 bR 1 5 isXZfR 1 6 bR 1 7 iiSv^;^LTf^^LTV>Tv^ji^ §M» 
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[0 0 7 7] 
[0 0 7 8] 

•^^±15^: (2) -C^$ft£jfeagL#tefcov*T8i | W-r&o 

±SB^; (2) C*»t* A r 3 £i J: If A r 4 (i, ^tL^fM&fcfc:, 3 ffi®3MMfcJfcftofc** 
4 fc i± 3 ffi * o 

3 ffi©#«Uft<fcfc*ak 3«BOtt*»©5e«l^ *##W±, Sft (1) iz&if&lrtir 
[0 0 7 9] 

X'fc-fctfX 4 **, ^*L-r*L3ffii^> N, B,P, C (R 9 ) 3£{iSi(R 10 ) 
fc /;/:t, X 3 1 X i i)m—-?te%^o 
[0 0 8 0] 

5£f> R 9 £J:tfR 10 {i, ^tvT^&K, tK^M 1 ?-. ^n^^JK^ T;w#^> 7 
'j-;vr;v^;vi, 7V-;i'7^^;vt^vS, r'J-^r^^^fti, 7->;v^ 7 

•>w^v^ t ^ Kafc, m-f 5 Kit, -f 5 >m&. r<y&, wmr^^m, tuvj 

-MIS' V fi>"j;vftS, ir/'^r?/*, HlolS»m*. 

, ArnT'J-JVt^vl, Axnj'J-JVfii, 7'J-*7^^-^ 7V-^ 
[0 0 8 1] 

5* (2) «X 3 #, C (R 9 ) SfcttS i (R 10 ) 

T^Ct^jfS L < > 

[0 0 8 2] 
C (R 9 ) 

[0 0 8 3] 

* (2) 0-X 3 = X 4 -t LTtt, TIB^: (3 4) „ (35), (3 6)£lBfi 

[0 0 8 4] 

W W W W W 

R R (34) 

w w w w w 

V V° V R M R 8 R'° 
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[0 0 8 5] 

W W W 

V R 10 R ! 

\ / \ / \ / 
W P= \ , C=S1 \ 

[0 0 8 6] 

\ / \ / \ / 

N=C B=C P=C 

V V \ 

[0 0 8 7] 

^ (2) -etbbt>Zti2> (3 5) , (3 6) oS^ff 

$L<. i>9$f*t<{± (36) O&T?**,, 
[0 0 8 8] 

(2) -C^$*L*ift*)jSLJiiffifcLT. A#tt£H\ JTF^ (3 7) . (3 8) , 

It & M^j^ $ *l* o 

[0 0 8 9] 




[0 0 9 1] 
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W 

R8 V 



(36) 
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N : B N : P B : P 





N : P N : P N'P (39) 

-£K*- -Q-0- 

N=P 

N : P N : P N : P NP 

[0 0 9 2] 

±»5t (2 6) ~5£ (3 3) -e^$tL*36o«!ft*Sr^'i-4»'6-©flMft36fc LT«, 

, 7'J-;H^y^ 7'J-;vftS, 7'j-;v7;^jvi, 7';-;v7JH^t^'>3l 
, 7V-;v7;^^fti, 7v;^ 7 v^** v*, 75 K*, 5 K2£, I* 5 ^ 
75yi, 117 5/1, tty'J;H, l^U^t + y*, fUV'JHtS 
> t^y';;V7 5;*, lfi^^tm Afn7'J-*t^->i, Atn7'J-^fi 
7'J-^7;^-^ j'J-^xf-;^ #;wi?^v;V^£i±v7/^WJ^ 

[0 0 9 3] 

*mn^m^z>nfr=?-ik&m&&. u) , 5£ (2) -e^^tL^^^^iL-i.^^-e-tL-rtL 

[0 0 9 4] 

) , ^ (2) T^$tt^^l9^gL#^£m^o#.l9iIt#e^^^-ev^T^) <tv^ ^ 

(1) HXX/tS: (2) T'^^tL^^^TlLWO-^ft^^^^IL^i^ 1 o^;v%J^± 
•e$x5,^t^$ft L<, «t <9$f$ L < {i 5 0^;^%^^* 19, ZbiZftZ L< fi 8 0^ 

;i/%jy.±-e$)^o 

[0 0 9 5] 

#^Kfflv^^T-lb^i±> ^»£i£*!>&#LS^<b> :S(i), (2)t:^£*l& 

^«9^Lmffi^n£> Tf5:£ (5) , 5$; (6) , 5* (7) Ztzlilfr (8) "C^S *L&g| r> 
-Ar 5 - (5) 

-Ar 5 -X 6 — (Ar 6 -X 7 ) a — Ar 7 - (6) 
-A r 5 -X 7 - (7) 
-X 7 - (8) 
[0 0 9 6] 

;£*K Ar 5 , Ar 6 , i5 i XT A r 7 li^fr^h^aiKT V - U 2lOtft*i 
£t±^J||#iflM*ii£;&-3-£ 2flffi<7)«£?H-o X 6 {±, -C = C-, -N (R 2 1 ) Z 
fctt- (S i R 2 2 R 2 3 ) y-t^-To X 7 {i, -CR 1 9 =CR 2 0 -C = C- 
, -N (R 2 1 ) Ztzii- (S i R 2 2 R 2 3 ) y -^^i-o R 1 9 isitfR 2 0 ** 

tiJiEJjf 2004-3074276 
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21/ 



, Hft*;v**^v^*t ^«vTy»4r*-ro R 2 1 > R 2 2 isi^R 2 3 fi, 
^i"o at* 0 ~ 1 b (± 1 ~ 1 2 ^ftic«r*i"o 

[0 0 9 7] 

m*M]&-r2>Rmmtm'%6~6 ommx~$>*), is-t l< 1*6-2 o 7>j-v> 

tz t±«S# at 2 «EH±rt*E& J/:iitf^V >^<t>^£^ L Tfe^ Ltz i><D<b^ttiZ> 0 

TV — LTli> 7x-v>i Ti^l~3) . t7^V^^M;i/ 

* (Ti^4~l 3) > 7>h7-b^y^H (T0O*1 4-19) % t*7x-jV- 
5M/Hfc (T@^S2 0-2 5) , 7;W^-U^-v ? 'f (TH<^5t3 6 - 3 8) , 9- 
7x-JV-VOi (Tiao^2 6 - 2 8) , JV (Ti^A~D) , 

8) &i?tf*Kl7F$*i& 0 *-?i> 7i-v^36, if7i-u>*, ? ;i/ =t i" > - 

[0 0 9 81 



R R R R R R 




R R R R 




[0 1 0 01 
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[0101] 

RRRRRR RRRR 




[0102] 
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10 10 4] 
[0 10 5] 
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4 4), 5>T1f 7x-U>l (THI<05£4 5 -4 8) , ^r^'J >*J4frH* (THIO^:4 9 
-63) , *J*rW*V4fr1k (T@^6 4~6 8) „ U *J* 9 J<i (Ti© 
S6 9-7 2) „ If £ >J y^y-f (T0©S 7 3 - 7 5) , 7xt>hD'J >^ A' 
£ (TH©:*7 6 -7 8) . Jfeifo 

m<7)^:7 9-93) o 

94^-98) *»^^e>tL& 0 
^9 9- 1 0 8) H) $ mf h tl& o 

M^-co«&-C^L21:#:^^'; ^v-tc^ctv^g : (71^109-113) ri* 

g^ a fi-e7i-jvici'&LTv^i : (th«Ai 13-119) wffeiii. 

fx^;vi«Lf:I: (TH^Sl 2 0- 1 2 5) tf s Wb*l& 0 



[0 10 6] 
39 R 4 0 R 41 R 



R 




44 



40 R 



-0- 



45 R 




R R 




R R 



47 R 




R 



43 R 



48 R 




R R 




54 
R R 

10 10 8] 





R R 
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[0 112] 
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[0 114] 
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124 125 

[0 115] 

K^* 2 1® Hfev*fc$» tf> 2 ffiO^T'^) £ o 

oif^ *y*S*s y /-^is .fctf-g-oftSft^ 2 -7i^- try v?vi3 J: tf-g-O^ 

*A, jL-ne^A, X^lf^ A& fc*5^lf IbtL^o 

[0 116] 

&JR«flMI*i6S'^-t-* 2{jffi0^t LTii, JMfc&KW:. JSLTO (1 2 6 - 1 3 2 ) 
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[0 117] 

±lfi^l 2 6 - 1 3 2X~7FVtzmz&^X^ R teJrtl-eti&ALltZft.mW^. s^ufy 
. T'J-;v^-**, TV -;vr;vdr;v^ T'J-^J^^^t^y^ r'J-;v7M;v 

o 

[0 118] 

_tfB5£ (5) X7FZthZ>m*)ML%.iiL<D7lb, TIB^: (9) ,S (10) (11) , 

^ (12) , ^ (13) , £ tzl±g: (14) X^$^^^»9 3gtW^^S^«l^^ 

[0 119] 




3;*, R 2 4 {±. ^nyvji^ r;v*;v^ 7;^^i^rvi, t;i^;v^*^ TV 
7'J-;vt^r'>S, 7V-;vftS, 7')-^7iV^^ 7'J->7;^^* 
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[0 12 0] 

5ft (9) (0*»JtLTt±, TSB^#.iIL#fS75*abtr<btL^o 



C 10 H 21 O 




PC 10 H 2 1 



p8Hl7 




C 8 H 17 




OC10H21 



MeO 



C 8 H 17 0 




OC 8 H 17 





P C 5 H 11 



MeO 



C 10 H 2 i 





MeO 



Me Me 

-P- 

Me Me 



MeO 



OC 10 H 21 C 10 H 21 O N OC 10 H 21 





OC 10 H 2 i 



C 8 H 17 Me 2 Si 




SiMe2CeH 17 




OC 10 H 2 i 



MeO 



CiqH 2 iO 




OC 10 H 21 



[0121] 
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>l/**vg, Arnr'J-ii'ftS, 7V-^7;^^^£, ry-^xf-^ 

c tt-g-tL-rtM^jtH 0-3 O^^^-fo 
[0 12 2] 

^ (i o) LTti, TtttWkm^miLtf&tfbtiho 

OC10H21 

y=v OC 4 Hg <^\> 
C4H9O 

C 10 H 21° 



OC 10 H 2 1 




OC10H2I 



t;v^t^^^^ 7'J-^ 7'J-;i/t*y|, 7'J-;vftS, tV-^t;v 
7 , J-;i'7;^)^ d ry^ 7'J-;v7J^^fiS, rv/i^ rv^^^r^ 
I, 75 Mfc, $K 5 K*. 'f^S, 7?;l, Ii7^I, tt'/VJUt, fi&~> 
U^**->*s ftv'j;vftS, fj|y'J^7 5/i, Hffia>«5SH2fe. A tn7'J - 
;^ + yi, Arnj'J-Ji'fti, 7'J-iV7;vt-^ T U *;v 

^-^ri/*;!/**^;^, Af n 7 'J - ^ y * - (± y 7 y tto R 2 8 

isitfR 2 9 Ht**t-F*Uft:£fc, 7fcfifm^> 7;v*ji^> HB0>**«Ufc, 
*;VjK^tv;V^, 7;>3Jf->*;i/!K-;vI, T'J-^t^yAll'*-^ 7V-^7^ 
+;H^y)!fji/!K-;vi, Arn7'J-;H^y*;i/!K-JVilfcliy7;St^to 

[0 12 4] 

S (11) LXii, Tw&Ol&i&Lg.iiLtfjblfhtiZ 
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OC 10 H21 



EtO 




C 10 H 2 iO 



OC 10 H 2 i 



OC Q H 17 



C 10 H 21 O 




OC 8 H 17 



C 10 H 2 iO 



C 8 H 17 0 



C Q H 17 0 




pC 8 H 17 



OEt 




EtO 



OC10H21 



OMe 




MeO 



C 10 H 21 O 




C 10 H 21 O 




OC10H2 



C 10 H 21 O 





OC 10 H 21 



C 8 H 17 0 





C 10 H 2 iO-\ 



C 10 H 21 O 



[0 12 51 



Ar 8 



X 8 

On 

Vi#T Ar9 ^ 




(12) 



TV-fr**z/^ 7';-;v^*^> 7'J-^7;^jH, t , j-*7*'*A'* 
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2i©**tto i isitfj tt**L-P*L»£fcO i tzit 1 ft^E-to X 8 tt, 0, S, SO 
, SO2, S e, i/cliT e £JH"o 

[0 12 6] 

5S (1 2) o^tLtli, Tti&omi&LJ&tiLiP&irhii&o 




t;^;^*^ 7'J-jH> tv -;v**v^ 7'j-;vfti, tu-^t^ 

;v*3rv^ N Afn7'J-;i/fti, 7'J-^7^^-;H, 7'J-^f-^i> 
!)?jfyjvi, 7;v3**>*;wf-^i, tv-***^*^^*, 7';-^7^^ 
**->#;v*-^;i/^ Af n 7 'J - * V * 14 y 7 ^ i^rgfo k&i 
Xf 1 l±-€-^-e r *Mfta:H0~4 0^tfc£gc-f 0 X 9 l± % O. S. SO, SO2. Se, Te 
, N-R 3 4 „ SfcttS i R 3 5 R 3 6 *a-To X 1 0 jS.fctfX 1 1 tt. ZtL?nm3Lfc 
Ni £liC-R 3 7 £ic1-o R 3 4 > R 3 5 , R 3 6 7 tt^fLeWBdtfc** 
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[0 12 8] 

S (13) ^>*WJi:LT(± % Tm<vmi£LmZ&$>l>fbii2> 0 





C6H 13 q 




OCeH 13 



OC$Hi3 



c 6 H 13 q 




C 10 H 21 O 



C 10 H 21 O 



OMe 




OMe 



OC 10 H 2 i 



OC 10 H 2 i 



[0 12 9] 




(14) 



7'J-^7^^;H + yI, 7'J-^7J^^fti, 7yJH, T'>;v^^v 

'Jil't + yS, IRy'J^ftl, M&vV^T^y*, 1 flBO**SH». AfnT'J- 
JH*yI> Arnr'J-Wtl, 7 , J-Ji'7^^-^i, T V -;i/^?-^;i'3£ > 
*>yJH, 7;V3 + y*W-;^ 7'J-^t^yj!i;v**-^ 7 , J-A'7^* 
**~>#>i/*i?^/H£, ^T^nTU-^^-^v^^^-^&iyitivry^^^-to mis J: 

^fiMtLK, 7)V*)vm^ tv-;vS> i ffioikXaui^ *^**^^>;v*. r 

Af n 7 'J - * y * J^'^^i^ /; |i •> 77 i^ito Ar 1 0 (i7'J-Vy 
[0 13 0] 
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OC 10 H 2 i 



-O-v 



C10H21O 




QC 10 H 21 



OC 10 H 21 



C10H21O 




Ci 0 H 2 iO 



OC 10 H 2 i 



C 10 H 2 iO 




OC 10 H 21 



C10H21O 



OC 10 H 2 i 



c ioH2i° 




OC 10 H 2 1 



C 10 H 21 O 



OC8H17 



OC 8 H 17 



CsH 17 0 




C6H 17 0 



C 8 H 17 



psHn 




C 8 H 17 



p8Hi 7 




C 8 H i7 



pC 10 H 2 i 



OC 10 H 21 



C l0 H 21 O 




C3H 17 



C l0 H 21 O 



[0 13 1] 
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(15) 



4.x o 
. r1V 



A r 1 1 > A r 1 2 , A r 1 3 g 4 V A r 1 4 14, -C-tlWaMfcfcT U - 

it\tzm<r>&mm*&*o a r 1 5 , a r 1 6 hxva r 1 7 ^^m^k-tv 

[0 13 2] 

±ie5* (15) ^3ft*ifc!>jEU|iffiOJMW*fc LT(i, JJlT^l 3 3- 1 4 0<^)i 
[0 13 3] 
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[0 13 4] 

±15^1 3 3 - 1 4 0 Jwisv»rRi±. miES;i~l 3 2<r>*rtitmC%M"?$>&o ±IB<7> 
b \~ 1 oftlotM^t tt v>r 4 J: v* 0 

n^tUli, BBRS^ StSfKT-, SSfM^& WWf£*l&„ 
[0 13 5] 

±15 (9) ~ (i 5) t?^$*t*»9«UiMa<o«t'-?tt. ±fE3; (l 5) -e^$tL**f) 
i&U&GLiPZbimt Lv>o tt^tTES: (l 5-2) ^stLfcfcijigUMaaTO £ L 
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(15-2) 



*>U^-4r->3g % T^***-**, 7^75;*, 7'J-)H, 7V-****/i, T 

y-^^-af, 7V— *7 5 yak ru-^r^*^*, 7'j-^7;K^i + ->i> r 
'j-;i/7Ji/^f;vftS, 7'J-wW5;i, 75/>Hk T->;v**->ft> 7? K 

l ffi^fSSt*. 7'J-;v7;v^-;v*, 7ij-^xf^jfciiv7/*4 
^-To q*3 itTr »4-€-*t-e**Mtt]£jco~4oSES!c*^i-o s \i 1 - 2 oaBBcfc^-fo t ii 



[0 13 6] 

&j35£ (5) - (1 5) K*3»t&7/l'4r;l'2k T^a^-v*, T TV-* 
& T'J-A^**->ak TV TV -*T)V^r)Vm. TV — )VT*^ ^vi> 

7'J-;v7;^;vft^ 7V-^7H-/H6, 7'J-^7;v^-^ e&7$y^ 

5 K3fe> K*, 1 faO«3R3iU£©J£*, JMfcWiTWffB (2 9) ~ (3 3) K^Olfc 
[0 13 7] 

R R R R 

I I I I 

-O- -S— -N— -B— -Si— — C— 

I 

R 

O O O O O 

II II II II II 

-C- -C-O- -O-C- — N-C- — C-N— 

o o o o 

II II II II 

» it A A 

o o o o 



[0 13 8] 
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[0 13 9] 

, Jt3R— £^ LT7V-;Hifc (±&$3!t& ift^LTV»4 M&rfM7F £ tLS o 
W9-4 5 4 7 8^#^kl 0 ^IBttOSm^^J^$tL3o 

[0 14 0] 

^m(om^m^m^^n^it^<D^v ^i-vy^n^m^^-Mit i o 3 ~i o 8 

-e& «5. if* L < tt l o 4 ~ l o 6 -e&& 0 ^V7fi/>||fwlifWfi4 1 o 3 ~ 

1 0 s X& ij, fflL<(J:5X10 4 ~5X10 6 t^^o 




[0 14 2] 

^HJ^fflv^^^k^^TfE^: (1-0) (2-0) -cjFS*L*fl:#9& 

[0 14 3] 




(1-0) 



Ar 1 . Ar 2 . X 1 iSXTFX 2 t±, ±ffii:HCo Y 1 i3£t>*Y 2 M: * *L-T*Ute:£ 

5r^i"o ) 
[0 14 4] 



Y 3 - 



-Ar 3 - 



Ar 4 

OC 4 



-Y 4 



(2-0) 



(j£fK A r 3 , A r\ X 3 teXZFX 4 W\ ±mtmto Y 3 & X XfY 4 t± * ft? *t&3L 
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&7F1-o ) 

[0 14 5] 

±!S:& (1-0) ttzii (2-0) X-m%tLZ>it&m<Do -£jjfc±> &ZrfM1fe&$i 
[0 14 6] 

[0 14 7] 

OMe OEt 0^/_ 



OMe OEt °"\ 
[0 14 8] 

-CH2SMe2X, -CH2SPh 2 X (XJi^tt^JF^fcfj-f o ) 
[0 14 9] 

-CH2PPh 3 X (Xfi^Nn^^^^^-To ) 
[0 15 0] 

-CH 2 PO (OR' ) 2 

(R' }±t;v^;v*, t v — i t y -^7>^^l^^to ) 

[0151] 
[0 15 2] 

iff^fflv^, #flx.i£#il¥5-2 0 2 3 5 5 ^»JwlB«0^^^ <£ "jRiSM&So 
i t t i gfOSKJ:**^ [2] 7^ft Kifc*^*-^ Afi3fetttt4M© 

wi 1 1 i gREci^i^ [3] \f-fr&zm-r&ik<kmt^v<y>%L : ?-*&-f2>tt 

^fttOHeckfilSCiil^ C4] e-jl/StAD^>I^t«:ttS^i©He 
c kjfcf&fc i C 5) /i/ffc K^£^1-Mfc^^t Tjv^****- 
Z>ik&®k<DHo rne r-Wadswor th-Emmon sftCiit*' [6] 7* 
•7*H KSt7^+W^*^- h^fc =Sr^&1-^<b^%OH o r n e r - Wa d s w o r t 
h-Emmonsfti:Ul^ [7] 2 ^>&±m-t &it&m<OM 

*%[-f2>4\:&m£<DKn oevenagel RJiSK £&Jr£- C 1 0 ) T^7*H K^t T-fe 
b-r. h V)vmt Zm-T&tt&yoVKn oevenage 1 RJ6fc <fc ¥<Djjm, C 

1 1] 7;Vf t KS^ 2oa±tt^M©McMu r r y JRJfcfc X ¥<Ojj& 

JtSB CD ~ Ci D wm^^ov^-rj^Ttc^-c^-to 
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[0153] 

m 

OHC Ar CHO + X" PhaP+HzC— Ar 1 CH 2 P + Ph 3 X" 

Base , -(-Ar =— Ar" 

<D 

[0 15 4] 

C2] 

Base / \ 

OHC Ar CH 2 P + Ph 3 X" *~ ~\ Ar / 

[0155] 

C 3 D 



. Base , . 

-Ar ■ + Br — Ar* Br *~ p Ar = ^ = ^' 



PdCat. 



[0 15 6] 

C4 D 



Base 

Br Ar = 



Pd Cat 

[0157] 



[5] 

OHC Ar CHO + (RO) 2 (0)PH 2 C— Ar" CH 2 P(0)(OR) 2 

Base 



-t- 



Ar = Af- 



[0 15 8] 

C6] 



OHC Ar CH2P(0)(OR) 2 Base_ 



[0 15 9] 

C7D 



[0 16 0] 
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C8) 




CN 

Base 



Base / i \ 

OHC Ar CHO + NCCH 2 — Ar 4 CH 2 CN *~ — f-Ar i At 1 1 J 



CN 

[0 16 2] 

Cl 0] 



Base 

OHC Ar CH 2 CN 



CN 



[0 16 3] 

Cl l] 



OHC- 



-Ar CHO 



TiCl 3 -Zn 



[0 16 4] 

^RXSCJ:l}^+**ft, (13) Gr i gnardRSCiOl^t^^ (14 
) Ni (0) ttfl&KJ: [15] FeC l3fwMji;J:«^tS* 

±IB Cl 2] - [16] it<7)I^(:o^t, mT^^-C^-To 
[0 16 5] 
Cl 2] 



Br- 



-Ar Br + (RO) 2 B — Ar 1 - 



•B(OR) 2 



PdCat 



R=H,alkyl 



Base 



[0 16 6] 

Cl 3) 



Br Ar MgBr 

[0 16 7] 

Cl 4) 



NiCat 
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Br Ar Br 



Ni(0). 



[0 16 8] 

Ci 53 



o 

Y 



FeC13, m^fc^tf) 



K*4 



n 



Y= S, NH 

[0 16 91 

Cl 63 



ROCO OCOR 




R 



R 



[0 17 0] 

Ztib<7)7 W i t t i g Rf& £ h H e c k H o r n e 

r-Wa d s wo r t h-Emmo n s ftt' <£ Knoevenage lRJ&fcJ: 
^WSuzuk i * y -/'J V^RfEfcJ: Ol^t^M, GrignardI 

iSK:j:o^i-»*tt, Ni (o) mm^x^m^-r^m^ mutmw&L^-fwe 

$f Z Lv\ HCSuzuk i iJ V?V >^Rf£fc~<£ OM^i"*^, G r i g n a r d 

RjEKiijm^-r*^ Ni (o) mMK£vm&^ziim s wM<Dx^L*>ir2tm 

[0171] 

«|E«5«ljftCJSL±»j«CJaTT, RES $ * - k **T * * • « x , " * * ? * V 7 * ~> 
3 ^ (Organic Reactions) " , fHi, 2 7 0 - 4 9 0 M, v a 
^ 7 -f V - T > K t>X (John Wiley&Sons, Inc.), 1965 

'JT^ya >X (Organic Reactions) , W.2 
1%, 3 4 5- 3 9 01, v f 3>7'f , J- 7 > K t>X (John Wiley&S 
ons, Inc.), 1 9 8 2^ "*)VfT-v9 yV^X (Organic Sy 
ntheses)", 3^f^i6l(Collective Volume VI 
) , 4 0 7-4 1 1 M, y3>7^'J- T > K t>X (John Wiley&So 
n s, Inc.), 1 9 8 8 ^5 # ;V Utfa- (Chem. Rev. ) , ^95t 
2 4 5 71 ( 1 9 9 5^) > ^t~t;V ***J*9V-v9 * 5 * - ( 

J.Organomet,Chem.),f5 7 6|, 1 4 71 (1 9 9 9*),^- 
-7 J 9 7-4%*' * 5 * l* V - (J. Prakt. Chem. ) , f 336 
2 4 71 (1 9 9 4^) , v^ntVJfa?- 4r3*>y- v^n*V*^-7- 
* A (Makromol. Chem. , Macromol. Symp. ) , ^ 
12i, 2 2 91 (1 9 8 7^) ^KEtO^HO*ftti'' , i - &o 
[0172] 

ifiitj-t lv* 0 ttz, mm'MMmzfti zttmz lv*„ «iu Suzuki*^ 
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[0 17 3] 

10 17 4] 
10 17 5] 

J; (9^6<JH, R)S^#Hov^-C^^ W i t t i gKB, H o r n e r»ts K 
noevengel RJSfc i'^^-ii, ttiiJill, L < (± 1 

~3ai©7;v*'J £JEv>TREd£«o 7^#yfcLTli, #HP15e£ *l&v>t&*\ 

, Jf')A^f7-Kj;i:'^l7;i'37 - TR^b^ h U ^ A & V?<i KR 

5#W~4 0R3MW +^irm^ii 2 fT-r^>^^-e*^^J: < , Z?zK 

Id^T Lfctl:Sl^ffltit *£>Iii4v^i?, jiflKlil 03-H-2 4B#P^-C&& 

&<ot% ifeo. 0 1 w t %~»»i"4*^aifiE^>lEBB-eaM^i-tLtf i <> iinm. 0 

. 1 w t %~2 0 w t %<D$&m-e$>Zo HeckEJc.O»^li, ^9 5> f AftMfcfcfflv^ 
T 5 K^N-^;vtfny kj/& ifolfc«t»»j*<o*v^flE«:fflv^ jRiS»Kii, 8 0- 

1 6 orgs, K£i$mti\ n*m*e> 1 o on#meflre*&o 

[0 17 6] 

S u z u k i*^'J >^RlBO*frtt, ftM££ Lt, «£lf^7y9A [7- f?^^ 

wo- y y * a, T^t^y * > y if;v7 5 >^©*a*afe. 7 * it* 

f;^W7? K, h;i/x.>, v^bdrvx^>, rf7tKn77>^i:'#ll^$tLS 

o is*»5 o~i6 oreK<&a** i #»fcffiv*ibft.* 0 »«to».«ia< tt?# 

[0 17 7] 

G r i g n a r dRiS©»*J±x fh?tKn77>, v^^;V^-x^. 
x ^ > ^ if <7)x - 7 ;v^§itf3 Tvn n y t ^IM g t «r^£> $ -fr t G r i gnar 

w * jssasts Kft* l % & h mm l £ Lxmm 3*4 a* 

TK^tL^o G r i g n a r dl*2SS{;i: LT^*&±. SfJL<IU~l. 5^4 
[0 17 8] 

±123; (1) -e^$^&»3KL*ffi«:'&trttfl^<b'&*Od*>, TfflsS; (3) 
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££ZF (4) V&Ztl&1&7&LMLU*&i*T*ttiK&toft*tL-?tlTti&: (17) £ <fc X/ 
(1 8) ■C^^WMtMO-otLtti^tSiiiia^llJltS-t^i 

& o 



Ar 1 Ar 2 




(3) 



[0 18 0] 



Ar 1 Ar 2 Y 2 




(17) 



& 7U -;V7^%^iS fctt lfl50«3R5l***-t'o X 5 HO, S, C ( 

= 0) , S (=0) , S0 2 , S i (R 3 ) (R 4 ) , N (R 5 ) , B (R 6 ) , P (R 7 ) * 
fcttP (=0) (R 8 ) t*+o R 1 3 , R 1 4 > R 1 5 > R 1 6 > R 1 7 ^O'R 1 

7'i-JH, 7'J-^^4rVi, T'J-^7M^, 7V-* 

W 5 Vm. 4 < >ft&, 75>I, 117 5/1, «&->u fi&~> 'J 
tfty'J^fti, HvU)l'7^I, lflOttXiUfc, 7'J-^7;V^-^ TV 
-A,*.?--)^ *)V^.yJVi^:liy7yi^to R 1 4 ^R 1 5 fc'i^R 1 6 t 
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[0 18 2] 

±15^: (l 7) a xv (i 8) T^sftatt-frwod*). £-j$±. *±WfiB«»o 

[0 18 3] 

±BA (1 8) T?^$*L*<k^!»o-5*,, TiflsS; (1 8-1) ^**L<Mfr&»ttTIE 
S (19) ^Sfr^Mfc^Wfclfe^fcT, RJ£S«- £ i t&X*%2> 



R 14 R 16 R 16 R 17 




(18-1) 



(^4«, R 1 1 -R 1 8 , Y^ct^Y^iifBtlwICo ) 



R 14 R 15 R 16 R 17 




(19) 



0**, R 1 1 ~ R 1 8 , Y^itrYMiiBfcraCo R 4 4 {±7lc*M^ T^***, 



[0 18 4] 

±IB (18-1) <D&mzm^htL&WLt Itli, Lewis Bronstedl 

wrtix~t> x <. 7-;ws, to. »su ^oe*> 

V^S, 7yft*^», mifcT^-^A. jft^X (IV) % ffi-fk#t ( 

II) , G9&lb^* >4^{±^tLibOti^7& ? ^!l7FC$a%So 
[0 18 5] 

-801C 4 L^o 
[0186] 

SJS&tCffiv^btL^^t LTti. ^9>, ~>^n^ 

ft^fbfc*. wmtB&t. 7DD*JK ^dd^'a 7nn/rA -Txx^"79V 
, ^nn^^^>, ya^v^v, ^nn^^-ij-v, -^n^^^r-^v^ ^nnv^o^ 
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[0 18 7] 
[0 18 8] 

[0 18 9] 

±|S^: (1 9) X-TFZti&lt&mit, Tlfi:£ (2 0) T^SaMb^tGrignardlsyg 



R 14 R 15 R 16 R 




(20) 



O 



[0 19 0] 

^■^l/^^v^ A^n-v^f K, fy;Vv^^y-)A7*D7-f K, T'J^^v^A 
^D7^ f\ 7'J^"7^y , )A7*n7'f K> ^>y> , 7^y , )A^n7'f K, — 
;V7^y->A7*av^ f\ t7f ^7^y")A7*n70', hU^/^V^A^n 

[0191] 

^uwt^-mt Ltii, >f^'jf^A, xf-^ijfijA, yne^vff a, 

Uf-^A, 7i-;V'Jf-)A, t7fA/'Jf ^>y'Jl/>Jf7A, b'J;V'Jf -7A4 

[0 19 2] 

[0193] 

EJ£iwfflv^tL*«F«lfcU"Cii, ^79^. ->*n^ 

ftjfcfbJc** yxf^i-r^, > t -^f-;v.x-7-;i/, 

[0 19 4] 
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^-v : 49/ 



[0 19 5] 

ifc, #&WJ±, ±ia* (20) -e^^tL^'fk^od**^ TlfisS; (2 2) -c^SfrMt: 




[0 19 6] 

[0 19 7] 
[0 19 8] 

I/:, TSS (2 0- 1) , (2 3 - 1). (24 — 1) (25—1) T?7F%ti& 

mtevmtiL*&tsi%ttft<k®te, zti?ti±f&& (20) > Tie^: (23). (24) 



R 14 R 15 R 16 R 17 




(20-1) 



o 



[0 19 9] 
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R 46 r47 R 48 R 49 




(23-1) 



x 1 3 mmm.*ttziti) ^m^zm-to r 4 5 > r 4 6 , r 4 7 , 

r 48 , r 49 , r 50 , ii*timm5LKfrm&^ ^ny^if, T**^m. 

;l/^-drv^ 75 5 K3fe, W 5 >mm, 7US> 117 5^1, Hftv'J^S 

-;v7;^-;H, T'J-;v^f-^;v^ *;v#^yjH^:liy77itgfo R 4 6 
tR 4 7 , R 4 8 i:R 4 9 liSv>(;iMLt^fiLtUK R 5 1 liTJVZ-frm. 

[0 2 0 0] 



R 53 R 54 R 55 R 56 




(24-1) 



5£*. X 1 4 ym^Z^t-to R 5 2 ■> R 5 3 > R 5 4 

^ R s s R s 6 ^ jrjfRS 7 ji^^-ptLaiK**®^ An^>I^ T^^v* 

, T'J-)V7;v i r^I, 7'J-^7;^^t^y^ T'J-^TWft*, 7yJH 
, 7vJVt^fyi, 7? K3£, 4 5 -f 5 75;i> 1^7 5^*, ttv 

'J flHft ~> u * * * tty V ft-> U;v7 5/ ^ l Iffi^sm^ 

R 5 3 tR 5 4 . R 5 5 tR 5 6 liS^Cl|SLTi^MLtUv>o R 5 8 f±T;v* 
[0 2 0 1] 




(25-1) 



5S>k r 59 > r 60 . r 6 1 . r 62 > R 63 ^«t^R 64 it^fL-etim^L^mw^ 

tv-ji^*^ TV -;v7;v*^i, 7'J-^7J^;vt*yi> TV- 
frT 7'/^ 7yJVt*yI, 75 K3fe, A 5 K*> 5 75 

tfiiE# 2004-3074276 
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^-v! 51/ 



[0 2 0 21 



R 46 R 47 R 48 R 49 




(23) 



X 13 . R 4 5 , R 4 6 . R 4 7 , R 4 8 , R 4 9 > R 5 0 &J:r>*R 5 1 }i±fSh 
[0 2 0 3] 



R 53 R 54 R 85 R 56 




(24) 



5«;<K X 1 4 , R 5 2 , R 5 3 , R 5 4 > R 5 5 , R 5 6 > R 5 7 SilTR 5 8 »±±Efc 
|W|Do Y 5 i3 J:O f Y 6 li-€-ii«rn4Bia:^n^'>JR^ T^fl'^fl'**- 1*2^ 7'J-^ 

[0 2 0 4] 



R 60 R 61 R 62 R 63 




(25) 



o 



5£»K R 5 9 . R 6 0 , R 6 1 > R 6 2 . R 6 3 SXtfR 6 4 l±±.nZtmCo Y 7 ***^ 
[0 2 0 5] 
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±MS& (2 3) (2 4) •VTfiZfl&tt&mte. (2 5) T^Sti^b-S-tJ 

[0 2 0 61 

iltKU K, ^fJV'Jf^A, n-^f^'Jf sec-^'J^A, t -"7* 

A^n^-fK, 7V^^^y>5A7n7/f K, 7'J /Uv^fci-"* Apuyj K, 7.x — 
*7^'/9A^n7-f K, ^>VA'7/^i/')A^n9'f K£ h'OGrignardtfc^, 'Jf 

y->7^K, * 'J A Aaft^ f;Vy'->7 y Jl/* 'J ig7 ? K, jjcgMbV*-* 

A, TkBMb^hVA, *HftflS*U^A, ^f'JfvA, ^th'^A, 

s £ j± £ *l bcDM&wmm z ti&o 

[0 2 0 7] 

^nyWbtt LTli, mk***, ^fb^JV, 3tMb*^K 

3<Mb^f-;v, ttft^ne*, M^d^^K 3<Mb7nfc?;K m-fbT^JK *<b 
3^7^, M^^v^, ^b^vJK tftfbtf-^/K §kik* 95-* > & 
4by^>;K ffifbru/K A<b7V>K JMb^>s»K ttfls^vy^ *4b 

^>v;k aMbHJ>K jMbH;>K 3-MbH;;v, ^br-->;v> JUbT-->/K 3* 

it 7 - >> ;v £ i?3*007F $ *l& o 
[0 2 0 8] 

[0 2 0 9] 

Rj£Kfflv*ib*L Ltli, *>9>^ ^7*^, *9*y. 

*-9->&fc*o&fn#Hb7jt^ ^>-t?>, h;vxy, -x^;v^? 3r v V > £ fc'OTFIS 

5t KD7 9>, fh7tKnif5y, yt^ftyi^x-f^ &fc*75*#!l^£*L, 

= h'^f*75>, YVi-?-)VT N, N, N' , N* -rh7^f^x 

fP>y'7rA tT V v>&fc*0D75 >«, N, N-y^f^^A7? N, N-v 
^f)V7-fef7? K, N, N-Vxf*7*h75K, N-> f-;V^e;V* V K, 

[0 2 10] 

Ufc* WttB * 2f K <£ *) £ £ -5 cl t act* § & o 

[0211] 

i:ov»TK53t*o itt3Miaj6«tS83&»e>0**«r*i-'fb^i|fei:L-Ctt, » 
[0 2 12] 

(£3fc;frfete3^*©EL$^te#*l-*: U-CflJffl$ttT|:^^JS^^b^***tf'=>tL-&o - 
ft&WU tfOxJ*, Nature, (1998), 395, 151, Appl. Phys. Lett. (1999), 75(1), 4, Pr 
oc. SPIE-Int. Soc. Opt. Eng. (2001), 4105(0rganic Light-Emitting Materials and D 
evicesIV), 119. J. Am. Chem. Soc, (2001), 123, 4304, Appl. Phys. Lett., (1997 
), 71(18)-, 2596, Syn. Met., (1998), 94(1), 103, Syn. Met., (1999), 99(2), 1361, 
Adv. Mater., (1999), 11(10). 852^K§|/*£ flX^^> 0 
[0 2 13] 
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^-v! 53/ 



a n 4 v \ u *a, fiiif?'/^;^ K3KOJ--n tft7A, r- 



- 7 ^ - ;p - ^ > v*^ T v~ - ;w # i tf^ <o If 2 - "7 ^ - ;i/ - ^ > v* * -9" v* - ^ £ 
R R R R 



10 2 14] 



[0 2 15] 




R 



R 



[0 2 16] 




ttliBff 2004-3074276 
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R 




R R 



[0 2 19] 



R R R R 




[0 2 2 0] 
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<WM 2 0 0 3-3 4 3 2 4 3 ^-"5> I 55/ 




[0 2 2 4] 
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^-v* : 56/ 



R 




R R 

[0 2 2 7] 




[0 2 2 81 
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^-v* : 57/ 



R o o 
r r :p-o..\ 



R 



R^R 
[0 2 2 9] 



R, 



,R 



R p "0-< A'' o- 

R. 



,.o--;V-°< 



R 



O O 
R^R 
[0 2 3 0] 




R r£r 

i 

R R £ R 



[0 2 3 1 ] 



-CN 
-CN 



R R R R 

R-<Q> ^Os' O-R 

R)f=H \-{ R 
R R R R 
[0 2 3 2] 



rJv r o o 




--kr-n 

-"/V-oV 

R ° ° 
R R' Ji ^R 

[0 2 3 3 ] 



R rv R 



r? R 9 P R 

R' 



3 



O O 
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: 58/ 



[0 2 3 4] 



R R 
R-P P-R 

Au Au 

R-Pn^R-R 
R R 

[0 2 3 5] 

7V-;i/7;i/3^yl, 7'j-^7;^-;^ 7'J-;v7;H-;H, ru 

[0 2 3 6] 

(H) o-M- (K) m (15) 



[0 2 3 7] 

Kli, MsiM^ tiJSi 1 , ^tSfMT^ flScfilE^is £O^Jg^«b3tf;f*L;z> lom 
[0 2 3 8] 

mmrn.^-, %tmm.^-, mnw^^^xfrnm^hm^fi^ ioa± 

^Mt^i-^H^-^^triEte^i: Lt(i, r;^;^ 7;vn^y*, 7y^t^vl 
. 7)is*)V^*m, 7;H;i^7^i, 7V-;H % 7'J-;vt*yS, T 1 ;-;!^** 

^ 7'J-Jl'7^i > 7V-;V7^^;l'I, TU -JV7;V3^fyI, TU -^T^^r^f- 

7U-;v7;W7^i, :>7/^ mMMM^L^-, 

[0 2 3 9] 

v> 0 R*^i±ii#l ~2 0®^-e$)«9^ JMfciftKfi, .x?-;i^ /nt'jH, 

i-T/nt:;^ i -:7*^;i^ t--?*-?-;^ ^v^-;^ 

v^n^^r^;^ ^^l/^, 2 - a^i/^ ; =.)\>^ T*s)\s 

3, 7 - v 7 ^ ^^V/Hfe, F^^tn^f^i, ^>^7;^a 

y^--7;i/^-nr^Ji'^ ^"-^i/^-n^v;!^ ^-7;v*n 
£5&*8S*;ffc*U A^-zil'i, *?T)vm. 2-^)V^^^y)Vm, 

, 3, 7-y^fJH^f«iLv>„ 
[0 2 4 0] 

*><fcv> 0 RSUktiilHU ~2 Ogjg-C^) *K *#6*)tC{±. ^ f^yi, ih^yi, -fu 
\Zfr***s&, i -7nf;vt^yj|, :/ h *->^, i-7*h^yi, t-7^yi 

J*-*^**^^ 2-xf;VAJfy;vt + yi, ;-^^^fyi, ^v^**^^ 3 
, 7-y^f-;l/*^^;V^-^->^ 7^ i ;;V^^r'>^ fV7^D^h^yS, 

mSE# 2004-3074276 
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^-v 5 ! 59/ 



-rv^^-^v*. 3, ;vt?f ;vt^yWt U\ 

[0 2 4 1 ] 

7y;i/t + yil±, ftSft 2 - 2 0 D , JM^'fiT-fef-^:** v*. f'J7 

* ? vkju* v^-^v^, xr/7Hvt^yl, h'j7;^n^^y7;v^yt^y 
[0 2 4 2] 

T^*;^*^, til, ^HS^/itim^ov^-r^T^ J; < % ItMf LTv^tU 
J^^iliri ~2 Ofl^-?*^ Afr&Hti. ^^-^^t^ -fu 

> 3, 

[0 2 4 3] 

tti;T;H^7 5/itu<, ~4 o^-e^i?, ^#a«j^(±, y?- 

)VT<J&. y^f;l/7Ui, xf;i/7 5/ S, yxf;V7 5/ S, 7 J nt°JV75y^ 
, y7nf^7^l, i-yne;V7?^I, yMy/nk:>7?yi, 7f;V7^ 
i-7'f;v7^i, t-yf;i/7?;i, ^yf;v75^I, A^yji/7§y^ 

y^0AJry;l'7^i, A7"f;V7^S, * f-^T 5 7^ 2 -xf-jl/^ a s* T 
?/S, yx;V7^i, fy;v7?yi, 3, 7-y^f;Vt^f;V7^i^ 
^7 5 7i, y?n^yf;V7 5;i 1 ^y^n^yf ;i/7?yi, y^OA^y;v7 5 
yy^nA3fy;V7^i, t°n'Jy;^ v k?^'J>?;v^ y f'j7^to^f ;V 
75 y^&W^f A>f;V7 5/ i, A^y;V7?^i, t^f;V7^S, 2 

-xf;^y;i/7 5/ I x fy;V75>i> 3, 7-y^f^t^f JV75/S#!fl 
Lv> 0 

[0 2 4 4] 

TV~^mi, iM^fLO^U(, RfSitfcfiilir 3 ~ 6 0 ©jg-eafe «9 . 
Kfi> -7oi-;i/^ Ci ~Ci 2 7JV3^y7x;;H (Ci ~Ci 2 W\ RmWn 1 ~ 1 
2T'&&£ t ^^i"o ^TtMftt^^o ) . d ~Ci 2 7;v^fJV7ix^i, 

2-t7f;H, /^^WD?!-^ try ^—/wa^ 

e y 5 v e ^ y )i>m, h y t y fc^^j^ $ *u Ci ~Ci 2 t ;w ^ * v -7 ^ 

-;i^> Ci ~Ci 2 7iV+;V7ixjHi?$ftLv> 0 
[0 2 4 5] 

7'J-^t^ySiLtit ^SjiiKg^^LTv^-cfc <£ < , R*^{±ii#3~ 
6 O^igTrab «9. 7xy^ryS, Ci -Ci 2 7;V3*y7x7^yi, C 

1 ~Ci 2 7;^;i/7xy+:/i > 1 --f 7^;u*Jrv^ 2 -^7^;v*3^>^ ^> 
^7Wn7ixW^yI, try Pfrjr* tfy tfy^v^* 

^yi, f7^Vi^yI, f 'J 7 y ;v t ^ y ? ti, Ci ~Ci 2 

v7iV*->*, Ci ~Ci 2 7;^;V7x7+yMJL^ 0 
[0 2 4 6] 

7V-;vftltLT(i, ^#gLtHg&*£;tLTv>T*> <£ < ^ Rmm±M^ 3-6 
Og^-Cab^ A#tf!fc{±> 7ix;l/fti, Ci ~Ci 2 7^3^fy7xx;vfii, 
Ci ~Ci 2 T^^r^^i-^-^^-^ 1-^-7^;^^^-^ 2-^-7^;w^^-^> ^> 
* -7;i/*o-7x.:=:;i/?-:*^ % tfy try ^y^;^*^ try S S^v-^*^ 
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^-v : 60/ 



fcf7v;i^**> f'Jry>fti^M^?ti, Ci ~Ci 2 T;v=i^v7i^;i/^ 
Ci ~Ci 2 7^^)l/7x-fftiifiLV, 
[0 2 4 7] 

6 0*1J£-C& *K 7i-JV7 5;i, yvx-^?;!, Ci~Ci27^3^y7x- 
^7 5 71, v (Ci~Ci27;vn^y7x-;v) 75;i, v (Ci ~C 12 t;v^;v7 ^ 

-JV) 7^1, l-t7f;l'7;/i, 2-t7f;V75/i, ^>^7;V*D7x- 
;l/7 5y^ N tf'J VJV7 5 e'Jfy-^7^71, H''j;y>7?yS, t'7y> 

7 5 7^ h V 7v>7 5 Wl?!]^ £ *U Ci-Ci27;V + ;l/7x-;l/75 7§, 
v (Ci~Ci27JHJV7x-;V) 75 7WI U'o 

[0 2 4 8] 

7'J-;v7;v^;H(i, ttM^Lt^ti i <, JSt^ifctiiilit 7 ~ 6 ommx-b 

„ ^fi^l-ti, 7xa)V-Ci ~Ci 2 T;l/^;V^ N Ci ~Ci 2 7;^^fy7x-*- 
C 1 ~C 1 2 7;^^^ C 1 ~C 1 2 7;v^;i'7xi;v-Ci ~C 1 2 7 JV^rJl^ 1 
-t7f;v-Ci ~Ci 2 7;v^;v*. 2-t7f;v-Ci ~Ci 2 Tfr^fr&tt^-hm 
mzti, Ci ~Ci 2 7;^#y7x^;v-Ci ~Ci 2 7;v^;^ Ci ~Ci 2 7;v 
drji/v i^;i/-c 1 ~Ci 2 7;v^;v*W^ tv> 0 

[0 2 4 9], 

7'J-;U7;V3^yS(i, 1M*||LTV^U<^ ^StScliSSUr 7 ~ 6 0 iST* 
»K ^##jKi±, 7x;^-Ci ~Ci 2 7;^^yi, Ci ~Ci 2 7;V3^y7x- 
;u-Ci ~Ci 2 7jvn^ys, Ci ~Ci 2 7;v^r;i/-7i-;v-C 1 ~Ci 2 7;vn^ 
vg> l-t7f;v-Ci ~Ci 2 7;i/=?#v^ 2-t7f;v-Ci ~Ci 2 7JVn* 
->^&W#!l^£*U Ci ~Ci 2 7iV3*y7x-;i/-Ci ~Ci 2 7^^^->^ C 
1 ~Ci 2 7)^;v7x-;v-Ci ~Ci 2 7^3^yWtL^ 0 
[0 2 5 0] 

7'J -;v7;v^;v^^ii^ Ltii, ftMtttv^U < , ^*^t±®#7~6 0 
M-e&O. JWfrfi?JfcM\ 7x-;i/-Ci ~Ci 2 7;i/3^yi, Ci ~Ci 2 Tfr^* 

•>7x-JV-Ci ~Ci 2 7^3^yi % Ci ~Ci 2 7;K)b7x-^-Ci ~Ci 2 
7^n^~>^ l-t7f;l/-Ci ~Ci 2 T)V=i**s^ 2~t7f;l/-Ci ~Ci 2 
7;1'3^>^&^'$|7F£*U Ci ~Ci 2 7;V3^y7x^;V-Ci ~Ci 2 7^3df 
Ci ~Ci 2 7JK^7x-;HCi ~Ci 2 7;^ + yi^JL^ 0 
[0 2 5 1 ] 

7'J-;V7JV + ^7?7SiLTI±, R*mti®#7 ~6 0@ST^15. JMfcftKfi. 
7x-;V- Ci~Ci 2 7;^^;U7 5 71, Ci~Ci 2 7;l'3Jry7x-;l/- Ci-CizTfr 

^f^7 5^I, Ci~Ci 2 7;v^r;V7i^;v-Ci~Ci27;i/^r;i/7? V (Ci~Ci 

2 7^3^y7x-;V-Ci~Ci2 7iK;V) 7^71, v (Ci~Ci27^^;l'7x-;V 
-Ci~Ci27^^r;V) 75 7*, l-t7f;V-Ci~Ci 2 7JV^;V757i, 2--7"-7 
f L ;i/-Ci~Ci27;l'4r;U7 5 y^^r if^^^tL, fct'tf^J^StU Ci~Ci27>>V^r^ 

7x^;v-Ci~Ci27;H;v7 5 71, v (Ci~Ci 2 7;v#JV7i-;v-Ci~Ci27 

^^r^) 7 5 £ LV> 0 
[0 2 5 2] 

[0 2 5 3] 

mmmz&Tt lt^, t?n-;vi, **^v*-;k 77 

'Jy7, 2-(A7 7xi^7x-;H^J 7-7nw«;[h]^;'j/, 2 -(4 

-ft7x7-2-'f;i')lf'J'77, 2 - ( 4 - 7 x^;Vft7 x. > - 2 - 4 ;V) tf V S> > 
, 2-7x^;v^yyt^tV*-;K 2-(/''77x;ji/7x^;v)/<y>/t^t7'-^ 
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: 61/ 



2-7xsM> , /f77-*, 2 7 x-;i/7x-;i/)^>yf7V-Ji', 2 - ( 
^>Vft7x>'-2-'f^)e>J^^, 1, 1 0-7xt> hD'JV, 2,3, 7,8,12,13,1 
7 I 18-***J^;i'-21H,23H-5}*A'7.Y y >»W«^5*L, EMt^oT^ #*8r 

[0 2 5 4] 

5(f J ?»7•fe^>^ ^ W"7x.J y% k*<Dlr y 7-tf^7^h>, 7*t7 

[0 2 5 5] 

yxf)i/x-f^ f h7tKU7 7^ 1, Y*r*s^*>%}?1)m7FZii2>o 
[0 2 5 6] 

Hj;n^;V7 5>, h'j7'f;V7<>> h'J^>y>7 5>, h'j7x-;V75>, 
f;V7x-^7rA ^W7x-^7?>5^ ; E775>', 1, 1, 2, 2-f h 
7^fjVxfV^y75>, 1, 1, 2, 2-ff77xx;i/xf^^y*7rA 1, 1 
, 2, 2 - 7 h 7 ^ f - o - 7xx U W7 r/4 JfOy 7 5 W 0 
[0 2 5 7] 

y'ijf>xf l/>y'7r/, y' ^ > y 'J f > - o - 7 x x 1/ > y* 7 5> , 2, 3 - tr* ( 
7- U 7 ) ?9 > & fc*<7> v >f ^ $ *14 o 

[0 2 5 8] 

7.7-f >\ y'7xxH^7-f;xr/, y 7 x - ;V*7; 7 -f 7 7 P n a' y^^? tlS 0 
*X7 7"f hfcLTtt, y ^mi L X-MtW.iiL&&i-2>i><DX-$)lO^ Qlx.ilh V >^;V*7> 
77^f K h 'J lfH77x>f > K f'j7xX^7*7>770«?tlSo 
[0 2 5 9] 

[0 2 6 0] 

[0 2 6 1] 

7***'*, 7;V3^yi, 7y^**yi, TA' + ^f^H, 7^^7 5 71, 7'J 
7U-;vt*vi, 7'J-;v7$7L 7'J-^7;^^S, 

7)J-;i/7;V3^yi, 7V-^7)l'Wti, 7'J-^7^^75 7i, *;1/jM- 

;V7-feh7— K v^>V;*^-K f7^;H'j7;vtn7*ht-f4^©7-th 
[0 2 6 2] 

M-e^StL&Hi^-t LTte, V-7AJ^^ *7> 7 'f'jy^AJE^ B&IS 

^ ^®iF, ^^^IK^-, -ty^AH^s 7°7-fe^-> f Aj!E?-s ^v^M^ 7°n^-5 L 
7 A|^, t^'^AIf, xL-ntf7Ai^T> #Ky-7AjfH\ r;Vt*7A^ v 
*7ni/7A®T-&^ s fl)^£*L N IJJKIikx^AJi^ W yv7 

;nf7AH^ N ^7ov7AITOi), #&3W£o,£-?<£ L< l±4 V V*jum> 

[0 2 6 3] 
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^-v?: 62/ 



HiiMt^tsi^iu, mmmi-, mmim^ mmm^. zvmfc* 
Mt^t^tLt, a*®*, nasia^ ^stir^ icmm^isitfw^^'b 

[0 2 6 4] 




[0 2 6 5] 
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^-v : 63/ 





(0266] 

3£> 7'J-;VftI, 7'J-^7?/S, 7V-;V'>'^i, T'J-^T^+^i, TU 

-^7^3^5/i, t'J-^t^*;^*^ 7'J-^7;v^f^75/'S, tu-;vt;v 

[0 2 6 7] 

7'J-JHI, 7'J-^i^yI, 7';-*f**, 7'J-;v7^1, ru-^T 
T u -;vt ;V3^r->i, 7'J -)V7^*;vf ti, 7'J-;V7^^JV75^i 

(i_tfg y t m & o 

[0 2 6 8] 
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[0 2 6 9] 

TAt***'*) ML ^tt*fc»45lttOV»i**L-C<> J: <, ^ttHIf 1-6 0 

h U — i — tf ;i/ v y y ^ f-;v- i - tf y v y v^jv- i - 

^y;vy^f;vy'J;H, ^yf ;i/y7f ji/y'J;H, * * v> ^;v-> y 2- 

if;VA^py;v-y^ y y-;vy^ f-fr a sV fi^y* WJ 

, 3, 7 - y ^ f ;v t ^ f ^ - y ^ f JVy 'J JVi, JWfrVtm'i'VJi'&tkl'i&tVF 

£ % 2 -xf jPA^f*/^-?;^ f-n/->V A-i, fVA/^^ f A'V'J 3, 

[0 2 7 0] 

7'J-;Vy'J;HtUli, ^ff±i:llMtltv^U<, $£3R8cttaiir 3 ~ 

6 0gS-c*i)> bV7xx^y'j;vi, h 'J - P y ;vS> hV^>^y 
y;^S, y7xs^wj^, t-7f^y'7xx^yj;n, y^fjv7x-;i' 

[0 2 7 1] 

TU ~;vr;v^r;v->y /ustiL ^ifciiSf 7 ~ 6 og*f* !K A#»fcW\ 7^- 
;v-Ci~Ci2T;v^r;wvy Ci~Ci2 7rt/3 * y7i- ;v- Ci ~Ci2 T^^^v' 
y;v&. Ci~Ci27;v*;v-7i^;v-Ci~Ci27>v*;v->y ;Hfe, i-t7f^-Ci 
~Ci2T;v^;w->y 2 -^^^^-Ci-C^T^^^vy ;v3fe. 7xxji/-Ci~ 

C 12 TA'^iUy > f-A- V y A'** ^#-W^S tL, Ci~Ci27;V3Jry7xx;l/-Ci~C 
i 2 7;V^;Vy'J Ci~Ci2Tfl'*>l':7:t — Ci ~ C 12 T /U > V £ U 

[0 2 7 2] 

7*/**li, K*»iIt2-2 0«Jte*»K *fr«»^t4, T-b-f-;^. -fuld*- 

^ > * 7 ;v * n ^ > ZOiWtf £ tt^> 0 

[0 2 7 3] 

7->;H#m ^*Sc(±®-i- 2 ~ 2 0 ^ffi-e* <9 , AfrlftKtt. 7-teh*~>*. 7 
^>vM;vt^r->l> h'j7JVtn7-feW*Vi, ^y^y^to^y^jvt^y 

[0 2 7 4] 
[0 2 7 5] 

7 5 K*«L ^SfafcttS* 2 ~ 2 0SSn*l, AfrWfcWL *^7? F&> 7-tf 

7 5 K2k 7ntf*T5 K*, 7fn7? K2k ^>X7 5 K2£, h'j7^tP7*b7 
5 ^>^7;Vtn^>X7? K*, y*;VA7 5 K*. v7-fe>75 V"fxi 
e*7 5Ki, y7fn75Ki, y^/X7 5 K£ y f 7^tD7-t F75 KS, 
^>?7JVtn^vX75FS, X^yy^fU'l, 7^W$ Kl^W^^tL 

o 

[0 2 7 6] 

7y-;v7;v^-;v^t LTti. R*»ttaifr 1 ~6 o*ijg-?& o> Aflcwutt, 7x 

x)l/-Ci ~C 1 2 7;v^ — Ci ~Ci 2 7;V3^y7xxji-Ci ~C 1 2 7^ 

lr=-fr&* Ci ~Ci 2 7M^7xX^/-Ci ~Ci 2 7;V^-;V^ > l-t7f^- 

Ci ~Ci 2 7;v^-;v^. 2-t7f;v-Ci ~C 1 2 7;v^-;v*^ ifjFflbF S *u 
Ci ~Ci 2 7;i/3^fy7xx;v-Ci ~Ci 2 7;v^-;v^ Ci ~Ci 2 7;v*;v7 
xx;i/-Ci ~Ci 2 7JVtx;i/i^S LV>. 
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-;v-Ci ~Ci 2 r;v^-^^> Ci ~Ci 2 7*3*V7x^-Ci ~Ci 2 t;v 
*- )V ^ ci ~Ci 2 r^^^-^-Ci ~Ci 2 r;v^-^». i-t7f;v- 
Ci ~Ci 2 7;v*-;v^ 2-t7fji/-Ci ~Ci 2 7n/*-fl/*4 tr^J^^n, 

Ci ~Ci 2 7^3^f'>7x^-Ci ~Ci 2 7^*-^*, Ci ~Ci 2 7JV^f^7 
X -;U-Ci ~Ci 2 7iV + -WtiLV\ 
[0 2 7 8] 

0 *k Ci ~Ci 2 T;v^;vf-^-- 

ifD'j;vi, 7'J;H, f'jyjvi, Ci ~Ci 2 7JV*^ii'VyM^» 
Stt, Ci ~Ci 2 T^^r^f-^--^^ t 0i ;^^*> Ci ~Ci 2 7;v* 

[0 2 7 9] ^ 
[0 2 8 0] 

h**, T5£ (H-i) ttzit (H-2) T^S^&^^M^SL^o 




(H-1) 



T 7;V4r^7§yi, 7M**>'J)H, 7'J-^t 

*v^> 7'J-^fti, T'J-^T^y^ 7y-JV*>'J 7'J-^7;K^ 
7V-H/7/U3*">*, 7'J-^7;H^f^ 7'J-^7;V*iV7 5y^ TU-;V 
7^*f'^*, 7v;H> 7y*^vl, -f 3 7?Ki, 7'J-;V7^ 

[0 2 8 1] 
R 14 R 15 



(H-2) 




7 ,j_ ; v7;v4r;H, 7U-A'7/1'3**>*, 7'J-W^ftS 
T i;_ ;VT;V V;VT^ T'J-^WJ^ 7~>;V^ Tv;V^^rV / 5> 

V 5 >?aafc* 7u*i, 7'j-)i/7H-^ 7y-*7**i^ai, vry^^^L 

tiiSE# 2004-3074276 
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[0 2 8 2] 

v> 0 iOJ^fcAS^fcLTMU #§82003-073480. #M 2003-073479. #132002-280183 
> #^2003-77673* if CPB^^tLTV^o 

[0 2 8 3 ] 
[0 2 8 4] 

iltO. 0 1 ~ 8 OMfiglS. »4 L < \t 0 . l-6 0ll»tJ*i, 

[0 2 8 5] 
[0 2 8 6] 

#ac, *«WW<5*^3S*J{f- (WLED) ^o^TSiW-tSo 11**8 J: WRMB* 
[0 2 8 7] 

mED, H*fc|&jfcStOIBHw. *«B**fc«$3^L ED, HSkMt 

[0 2 8 8] 

£#fl9fctt % mT<75a) ~d) 0«jI7&*$)7K£*l£o 

a) »*/3fc3fe*/l** 

b) »«/iE?Uft3SS«/»*Ji/l»* 

c) mm/stftm/m^mmm/mm 

d) »*/jE?Uft^«/5S*»/«^-*&^*/l** 
[0 2 8 9] 

ffilE# 2004-3074276 
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5&*». lEiimmm, m^stuui, 2m&±m^r-i> 

[0 2 9 0] 

[0 2 9 1] 

[0 2 9 2] 
[0 2 9 3] 
[0 2 9 4] 

*5&93fci3V>T % mflf&A* (K^ftAJS, jE?LS=AJ1) WtfcU^FLEDfcU 
[0 2 9 5] 

e) M/wm&xm/mtm/mm 

f) M/i&*ii/mwax«/»s 

h) mm/mmmxm/iEim^m/§k^m/mm 

k) »ffi/«W^7Ji/ll3fe»/m#lft33IJ»/lfe*l 

i ) mM/mtm/n^mTkm/wM&.xm/mm 

[0 2 9 6] 

t£ it «b *u iE?L^^ii ^ t fi h lEjimmm t <d tp m <om.<o 4 * > it # t > 

[0 2 9 7] 

■ 5 S/cmail 0 3 S/cm^7t-$,4Ct^jifJL<, 5&*®3RIW^> V - * ««ESr/h 
3<i-*fc*fctt, 1 0- 5 S/cmft±l 0 2 S/cmaT#J: UflF* L<. 10" 5 S/ 

[0 2 9 8] 

mftitmmm&nfr^vw^ftmm* 1 o- 5 s/ C mjeJL±i o 3 s/cmaTi:nf; 

[0 2 9 9] 

ttJiE# 2004-3074276 



mm 2003-343243 



^-v! 68/ 



[0 3 0 0] 

mWSAJf <£>IIII¥t LTf±, nm-100 nmT~& <9 . 2 nm~ 5 0 am*f 

[0 3 0 1 ] 

-eoi§s^> #y 7i-v>tr^v>i3«t(y ? -?-^iis#, #y ^-i^tf-v^is J:^ 
* or*** sj* y * y y ^ * j: * ostium ^y^/^y^isj: ©mstf:, 

my pu^T—yki?) , ^-^^^^mm^fi^o 

[0 3 0 2] 

wfi-tL-ctt, &m-7?im, &mmtm. mm&mtnmtfmifhtiZo mm2 nm 

JSLTOi(fi«yS*lfttt^^?-LEDfcLTt± % ili:ittti92 nmUlT««l^ 
ffctt^ifiS^LED^ M£Pt&L-CfltV2 nmJSLTOjJ&M^ISttfeiSS^LED^ 

[0 3 0 3 ] 

JJJLT^q) ~ab) vmikitmWhti&o 
q) I^M/mJ¥2 nmJ^TOffiiil/lljfel/IIS 

r) w/^itm/wm2 nm\XT<Dmmm/WiU 

s) 2 nm^TOiffiOT/'^ii/ / m)l2 nmJ^TOM/ii 

t) Rftffi/JRff 2 nmJSLTO«fti»»/jE?H&aSfeJi/lfct»/l»fll 
u) »S/iE?L*fc^Ji/l&jW/J^2 nmJaT©j(&R«/*ffi 

v) m/KlV2 nmmT^»^il/iE?L#jMS/ , ^il/m)i:2 nmJaT<Oilii/l 
ft 

w) »ffi/RJ|t2 nmmTO*6mJl/^/i/'m : F^Jl/ / ^ 
x) ^g/H*i/lftM/l?2 nm£lT^)il6)iS/ii 

y) nmJaTOlMMI/ftjfeJl/m^ltaUl/atff 2 nm£lTO«««/» 

41 

z) nmJ^TOlfeiltJi/iE^lilraiJi/ftjfeW/m^lft^W/M 
a a) »S/iE?L«l3yi/l&*»/« : f-»3S*/JIUP2 n mJ0LTO*6IMI/BWi 

a b) mu/mm2 ximvxTv>wm%/jEiimmm/&ftm/m^m^/mm2 nmia 

[0 3 0 4] 
[0 3 0 5] 

jE?LiflihS<^HJli: LTfi, #)xl;fl nm~ 10 0 nm-e£> U . 2 nm~ 5 0 nm^'& 
[0 3 0 6] 

JBlTOac) -an) Ofl|jft4^»f <b *L& 0 

ac) ®M/mffi&.xm/$&ftm/jEiL®jkm/mn 

ad) It^/S&ftJf/KLIfilLif/mffi&AJf /B&M 

ae) l»ffi/«WftA»/«*»/jE?Liajh«/«WaA*/lfe« 

miE# 2004-3074276 
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a g) mm/iEiLmmm/&ftm/iEiLm)km/nffi'&xm/mm 

a h) »ffi/«#ax»/jE?L»«Ji/l&^«/jE?Liaih*/«WaX*/lftffi 
a i ) »S/«WftX«/fWyi/jE?Liajh»/*W*l«»/l>fc* 

a k) »*/*wftx«/«^/iEaiajh»/*^itayi/«ffifttXJi/Ht* 

[0 3 0 7] 

n^era-hfe, ^vtfTn-hfe. n-;V3-b^ 7-f7-A- 

3-hft> T^y/^-^ ^V-a-hfe, X^'J->«, 

[0 3 0 8] 

4i i ? ClKtfttf J: V>#, Mx.(fl nm^ib 1 ^ m-C& «5 . #f£ L < tt 2 n 
m~ 5 0 0 nm"C* <9 > $ Z t < l± 5 nm~ 2 0 0 nm-C&& 0 

[0 3 0 9] 

[0 3 10] 
[0311] 

#!]£if#FjBBS 5 7- 5 1 7 8 If, 1*159-19439 3-^#fcfB*3 

[0 3 12] 

( p -7jc^i^>if-v» t L<tt<e-tf>8NM*, £fc»±#y (2, 5 -^^-i^vtr- 
v > ) <*> l < a % <Dmmfc% zipmm $ m » 

[0 3 13] 

##WfcH\ RjKUW&H-JR-k #MBB6 3 - 7 0 2 5 7f^t, R63-175 

8 6 0 -t^^GL 2 - 1 3 5 3 5 9 ^<2r#. W2-135361 -5§-<2^ El 2 - 2 0 

9 9 8 8-^«U IW13 - 3 7 9 9 2 RJ3-15218 4*&«KB<R*iT-"C v ** 

ittfflE#2 004-3074276 
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[0 3 14] 

ztib<n*x\ ttimmm Km^z lEimmun t lx. #y ^-^ij^^/-^^ l 
(2, 5-^^^v>e^v>) i>v<it*z>mmfam<omttiEimMM®-iPU*L< 

[0 3 15] 
[0 3 16] 

#V 'yy>i>L< ^^(Dffimfat LTii. ^5 • (C h e m. Rev. ) 

i89t> 1 3 5 91 (1 9 8 9^) „ ^S^HfrG B2300196 #&BI! WJffl#t-SB« 

[0 3 17] 
[0 3 18] 
[0 3 19] 

&ttfcv\, mmmtLX, ^nn*M, mt^f-vy, ^^Dnx^^IJMI 
[0 3 2 0] 

D^7t*73-l-ft, ^9tT73->fe % ^-n-hfe, n-;vr3-h^, 

*7-t y FEPfflft, *;i y h ^'J > hfef^Mft^fflv^it^flSo 

[0 3 2 1] 

sKU K *"'J7^'Jl'-h, sKl7>*-f-;V7^y U — K W^^'J I' 

[0 3 2 2] 

3&*9tiK*ttfc** X a i:lif?t^f.tv^^ < t fc? > * - L & v> i -5 

$36*#S-C*«9. *>*»>J£v»^ 3jfHPtf>ett«BE**fc < &<9#i: L<£v\, »jE 
?L»3l»^ffllJ?t Utii. mx.it 1 nmfrb 1 mfife *) \ L<(i2 nm~5 0 0 n 
mt*^ ££>K$jP3: L< (±5 nm~2 0 0 nmX$>& 0 
[0 3 2 3] 

m5E# 2004-3074276 
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, ££{i8-ii Kn^v + y U >fc L< li*©«HMItf>&JPl«Mk #U * ^ U * *> L < tJ 
[0 3 2 4] 

JMfclftKJi, <$ MBS 6 3 - 7 0 2 5 7-t<2r#. |W|63-175860 #&«U #BW 2 
- 1 3 5 3 5 9 |W|2 — 135361 -i§-42r#U IH2-209988 W 3 - 

3 7 9 9 2-t<2r$R> P93- 1 5 2 1 8 4-f-^^OTfc$ttTV^ *> (D^&MTFZfr&o 
[0 3 2 5] 

#«;*>"j>4L< i±-toit#^ # v # y 4f -9- u > 4 u < \±*<o&m^ *° y 7 ;v 

*V>&L<l±*<0m*#rt*Sf*L<> 2- (4-e7x^'JM -5 - (4-t-y^ 
;v7^-;v) -1, 3, 4-t^fy'7y-JK ^W^-Sls* 7>h7*/>\ V } ) * 
(8 - + y y J-*S) 7;v?-7A, sj?y *y 'j y-h^ hizuz lv> 0 

[0 3 2 6] 
[0 3 2 7] 

*fef&z&zi><Dx-$>i%tfi&izmmt%^o iiiat, 7no*M, mit^f-^y 

o 

[0 3 2 8] 
[0 3 2 9] 

fc, ^«*^*ti-*iRJR**3ft< &v^O3TOa*:fflv>e>fLa 0 »W>^-tLT 
, ^y (N— tf — ;V5(; ;U) „ ^VT^T/iK ttfO***, ^'Jft7x> 

& 1 < \i^<7>mmw, *°y (p-7x-w^v>) & l < #v (2, 
5-f-^-w>-e-v>) fcL<{±^«>§§^#, k #y r^y v- K 

^ , jj>tf)i'7^vv-h, t^-fr****) v-K ^y^f-^>> ^y^ktf-;v. 

[0 3 3 0] 

^UliSUl^ilBffc LTJi, ffjilfl nmfrb 1 // mT-afe *K SfJ L< Ii2 nm~5 0 0 n 
m-Cabl5> $ h izlftt L<t±5nm~2 00 nmX~$>2> 0 
[0 3 3 1 ] 

L E D *»S5tS*««^ «*«r^*U iWLED^ftM 

ffiSE# 2004-3074276 
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[0 3 3 2 ] 

flcttKtt, B*ft>f >s>*a % »-fk3E» % BMfc*x, #j:tf**Le>©ifrfr'l*:-e**>r>ytf 
A • XX • K (I TO) > 4 >*JyJ* ■ M£& • K^jft* <b ft 9 

**Jflv>-Cffr£S*LfclK (NESA^f) ^ «^**fflV>P,tL, I TO. 

[0 3 3 3] 

fllx-lfl 0nm*6l 0 ,umT~ab<9. U t L < 14 2 0 n m~ 1 mtib *) , £££0* L 
< {4 5 0 n m~ 5 0 0 n mX*$> £ 0 
10 3 3 4] 

, #-**>ftif^<bft&§. ^-S^fi^IW^il^^^, ft 
£¥^SIJ¥ 2 n m£JLT^)Jg *»»tf 4 i v> 0 
[0 3 3 5] 

0 08xJi\ 'Jf->A, t h 'J a , * «; ^ a. ;nf>?? a, -tv? a. ^y y ? a, 

f>©ni^±t, ^ ft. ft. **yff>, *i-*y, 3^;vh, 

m^hii&o &&<omtLxit^ -rtr^isy A-ft£-&. Hr* 9 sf7 A->f >^^A^ 
. -?if*l/y A-TJV5 ->> A<fr£ % -Ov^A-ft^^. 'Jf")A-7JV5^^A^ 
. 'Jf^A-V^^y^A^ 'Jf^A-^fyyyAM, ^fjl/y ^A-J^^-^A 

[0 3 3 6] 

1 0 nm^<b 1 0^m-C*«9> L< ti 2 0 nm~ 1 /u m-C* «K $?>tw»4 L < »± 5 
0nm~5 0 0 nmt^)5o 

[0 3 3 7] 

[0 3 3 8] 

»««»fcL-cwu jfl&fl^fb<&*, ^sm-fb^ &my?im, &m**im*z*R 

^ZZttfX-ZZo ttz, «ft*><-fcLTtt, JfyXWL, SlCfil^l^it^ 

y 7 x ^ y * ^ft f ^ fc § . % * /<- * bwflf^*^** 

fflSE#2 004-3074276 
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o 

[0 3 3 9] 

^mjwisifr^ftm^it. ffitkytm, > w h y y ***** 

[0 3 4 0] 

a^Wtr^f-f ril&Lti^o itubo^ssmdu fve, 
gilt Ufflv^it^-ei^o 

[0 3 4 1] 
[0 3 4 2] 

jar, *%w*2hKmmKuw?ztz&K$mm*mir-t>^ 

[0 3 4 3] 

£*fcffil 1 

• /cfl-g-tKOs 0. 8wt%^nn*Hiit*l8Uo 

^^f^ftCi 1 5 0 nm©H*^I TOlWt/c^?^*^^ *U 
yt*">f*7x>) /^'J ^-T-U^-^/Wsfr^BW^ifc (/*>f BaytronP 
) fcJBv^T* tT^n- YK X •} 5 0 n m<Ol?*-CJj£JgU *f >7"V- h±"C2 0 0t-C 

5 0 0 rpmO@^It«IU;o ifli^l 0 0 nm^o/: 0 $ <b fc, .TtL&^BE 
T8 OTC-CH^WSaftLfc^ ^7 7 7-ii:U, LiF^4nm, ®MtVX 
„ *^y9A^5 nm, ^T*7;V5--)i^8 0 nmlf It, ELi^^Ht 
fc„ 1 X 1 0" 4 P a J^TKPJilL «:H$&Lfco #^tL 

fcaS^KWEfcflimi-SCifcfcJ: »K 6 2 0 nmfctf- E LS&##»fc*L;fco 

[0 3 4 4] 
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C,H„0 



[0 3 4 5] 




vl^-e> iW$53-i^l:Hov>TJ±^ W-5x-yay^n-7f^5 7^- (GPC) 
yuyyy (THF) *fflv>fc 0 

[0 3 4 6] 

1 Mfr^it&m 1 
[0 3 4 7] 




M^ffi&Ltf: 500ml 3P 7 7 * ^ K2, 7-Dibromo-9-f luorenone 6.65g (l9.9mmol) 
On h 'J 7^*nftR : ^nn^^A=i : l»ft^}&j|l40iiH:Sff tfco ^(D^fUKM 
h 'J *7J*lfrfflW*ti\\x., 20mm&WLtz o KBfcZ-tyJ h«jSU HV^^ 

d^Jfi^JSW*" (33ml) *&?l«SfiL, 4.99g^^% 1 £ <b ^ * 

ud*)VA (50ml) /^ISi^tflU 1.19g©-ffr6* 1 

[0 3 4 8] 
it&® 3 O-g-Jjfc 

tBSE# 2004-3 0 74276 
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OCfeH 17 3 



100ml 3n7 5^3^1fItU -7^-^->^A3.1g, THF33ml. it^2 8. 23g£Jjn;L 
mW&LtzlkW&L^ TiJ >7—i/ 3 yx-mmv*-??'*^? 100ml ?>THF-C»i5fcf£ 

Ltzo z.<Dmm~ik&m2Z5.oogmm2 j £tz r mFm®. (somi) £?$tu i.5^mmwLtz 

o TfaoomiflP/U MWfflLfco 7R*g£l£m^;woomi-c2ii*iija}U «ffi^^t>-^7X 

, &m&&*-em&Ltzo mm^k, ii.07g^m£j»£#£ o ffiMti^^ft^-r, # 
oxm^m^tzo 

MS (ESI (Negative. KC1«0 ) m/z : 7 6 5, 7 6 3 , 7 6 1 (M-H) 
&jb\ ft>£-%2 liWO 2003062443 fB«tf>;£i£T-£-J& L£o 




nw, 4 



100ml^-^M7 7^n^^t/3 11. Og. h;Vi>22mU p h JV* >M— tMA^ 

1.27g£jJD;U MmT2.5B#P^^L/io b > 100ml 2)Dx., 7K50mlT'^L^ 

t -izxmmi^^y h)V^>=5 : 1)^> 6.81gtfMfc-£*l£#*:o 

[0 3 5 0] 

1 H-NMR (3 0 0MH z/CDC 1 3) : 

57. 67 (d, 2 H) , 7. 45 (d d, 1 H) , 7. 26-7. 06 (m. 6H) , 
6. 77 (br, 1H) , 6. 69 (d d, 2H) , 4. 01 (t, 4H) , 1. 81 ( 
m, 4H) , 1. 4 8- 1. 3 0 (m, 2 0 H) , 0. 89 (t, 6 H) 
MS (ESI (Negative. KC1») ) m/z : 7 4 7, 7 4 5, 7 4 3 (M-H) 
10 3 5 1] 

it&m 5 <D&$L 



tiiSE#2 0. 0 4-3074276 
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[0 3 5 2] 

• C8H17MgBr£>lH$£ 

100ml 3n77X3C7nv")A 1.33g (54.2mmol) *JR»K 7V-AK5'f, T;V 
=*>tt&L;fco itLlCTHFlOmK l-:/n^ * ^ * >2. 3ml (13.6mmol) £tP;i, MfcU £ 

[0 3 5 3] 

• GrignardJjOS 

ft*fi*L^:300ml 3P-79^ntCl l.OOg (p.96%, 2.7mmol) £ t <9 , lOmlOTHFUJS 
S$^; a OtC^L, ±Ifi-eiH^L^C8H17MgBn« : l:inx.7^o ?£i&*{i-FU «»ET 
> 5B#ffl**fcL;fco &BWL*tSti§'&, TRlOmK «»*inix.feo ttfcfcin* 

»b'J-)A-C«U ^f^*L/;ti5, 1.65g©Jfi^J«**#feo 

*7A^nvb777^-ta»)ii : sf^^^=2o: 1) Lfztz?>^ 1.3 

^-NMRCCDCh, 300MHz) I 7.66(br, 1H), 7.42(dd, 1H), 7.10~7.06(m, 2H), 6.91-6.85 
(m, 2H), 5.55(br, 1H), 1.90-0. 86 (m, 34H) 
MS(APCI, Negative, m/z) : 583, 581, 579 
[0 3 5 4] 




g*tttfcLfc25ml 2£iyy X^Mt&mS 0.20g (0.32mmol) «rfl!t <9 , 4ml<7> h /Ui y 
K?#fl¥Lfco £<7>?§?&Kp- h ^xy^^*>i • l7jc^n^/0.02g (0.06mmol) fcinx., 100 
TCTIINfM^L^o RJfcifcfcJfc*^ 7K. 4N NaQIfcjc?£»U 7fc, *tfn*ft*«>JKfctt» 
Lx ^l*S*L/ct;^>, 0.14gO^%6 

^-NMRCCDCia, 300MHz) : 7. 59 (d. 1H), 7.53(d, 1H), 7.47(d, 1H), 7.29(br, 1H), 7.15 
(s, 1H), 7.13(d, 1H), 1.92 (br,4H) , 1.28 (m. 24H), 0.93 (t.6H) 
FD-MS(m/z) : 566, 564, 562 

[0 3 5 5] 

ft^«4*0. 3 7 g t, it&®6 £ 0. 2 8gt, 2, 2 '- fcffcf V >>;V 0 . 31gt 

taeawKfta^ife, Rjsmrtta^f^^esiujto etui, ^^^c^t^^^ 

^WJ>^U, K^Uf f7th*D77> (THF) (JBfcfciffflE) 40g£iB 
:oil^S»i:, tr* (l, 5-y;n^^i;x>) (0) IN 
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KlSm, i^ft^t", >^y->U5 0ml/>f *^SJfe*5 0mlti^»fl[*'5-€-r&* 
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